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8.0 IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RESOURCES 


Certainly, there are irreversible and irretrievable commitments which will 
be required to accommodate the range of transit alternatives for the Southwest 
Corridor. Before they are considered, however, it is important to point out 
those commitments which have been made previously. Fig. VIII-1l shows a chronology 
of major actions related to the Southwest Corridor transportation options and 
their implications for resource use. The chronological order of these resource 
uses shows that the development from the original highway and transit program to 
the present alternatives has come about as the result of a series of actions 
over a long period of time. The change from the original plans for the Corridor 
to those now preferred by the Commonwealth has and will substantially reduce 
the irretrievable and irreversible use of commitment of resources. 


The following discussion points out major positive as well as negative 
consequences of resource use. They are discussed in order to encourage a bal- 
anced consideration of the net value of commitments of resources for Southwest 
Corridor transportation improvements. 


al Financial Resources 


The overall pattern of financial decisions in the past has been to make 
expenditures for highway and transit improvements. Due to highway and transit 
decisions made prior to the Highway Moratorium and BTPR, the following irrever- 
Sible and irretrievable commitments of resources have been made (costs are not 
in constant dollars): 


e Land acquisition funds have been spent; lands have been cleared for 
portions of the Inner Belt Corridor and the Southwest Expressway 
Corridor to Forest Hills. Some properties have been acquired, but 
extensive clearance has not taken place south of Forest Hills. These 
actions have involved substantial financial and community disruption 
costs, some of which may not be retrievable depending on what actions 
are taken in the Corridor. 


e The Penn Central Mainline and tributary commuter lines have been 
acquired by the MBTA through a $19 million loan from UMTA. Repayment 
of this loan is a portion of the projected cost of the Relocated Orange 
Line Project and high-speed intercity rail project. 


e A capital grant application for commuter rail improvements to the 
Norwood/Franklin Branch has been approved. This improvement would be 
useable under the preferred alternative because it provides improved 
environmental conditions for those who live near the rail line inside 
Forest Hills. 


e The South Cove Tunnel was constructed by the MBTA in 1968 at a cost of 
$13.3 million of local bond funds. If this tunnel is not used as a 
part of Southwest Corridor transit improvements, this commitment of 
financial resources will be wasted and cannot be replaced. 


e A capital grant application has been approved for the completion of 
the South Cove Tunnel under the Massachusetts Turnpike. This cost is 
not included in the project's costs for the Relocated Orange Line and 
the project represents a self-sustaining useable segment even without 
further Orange Line improvements. The project is also an essential 
element of continuity in providing new rapid transit service to the 
Southwest. 


e A capital grant application has been approved for the acquisition and 
upgrading of the Midland Division of the Penn Central. The cost is 
not included in the project costs for the Southwest Corridor Relocated 
Orange Line. The project is a self-sustaining useable segment without 
further Southwest Corridor project improvements. This will provide 
adequate railroad capacity for all contemplated future service. 
Construction phasing of the proposed Relocated Orange Line can also 
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PREVIOUS COMMITMENTS IN SOUTHWEST CORRIDOR 


CONSEQUENCES 





Design and development of Relocated 
Orange Line 


Design and development of South- 
west Expressway and Inner Belt 


Moratorium on construction of 
certain highways inside Rte. 128, 
including Inner Belt and Southwest 
Expressways. 


Continuation of Relocated Orange 
Line Project 


BTPR instituted; completion of 
Phase I leads to Governor's deci- 
sions; eliminate portions of pro- 
posed Inner Belt; eliminate consid- 
eration of any expressway having 
more than 4 general-purpose and 2 
special purpose traffic lanes. 


Purchase of Penn Central Mainline 
right-of-way by MBTA 


Decision by Governor to eliminate 

SW expressway from further consid- 
eration and to proceed with arter- 
ial street proposal 


Decision to continue plans for Re- 
located Orange Line coupled with 
commitment to provide replacement 
service for existing elevated line; 


deferred decision to depress embank- 


ment for Relocated Orange Line. 


Decision by Governor to depress 
Relocated Orange Line and to re- 


move embankment as part of over- 
all program 


FINANCIAL 





Construction of South Cove Tunnel; 
pending acquisition of rail right- 
of-way 


Acquisition and clearance of 
right-of-way, particularly north 
of Forest Hills. 


Suspension of land acquisition 
and use for expressway except 
for hardship cases. 


Continuation of South Cove Tunnel 
construction 


Continued suspension of land 
acquisition, reduced expressway 
scale requires less overall width; 
allows full railroad and transit 
Program; elimination cf Inner 

Belt reduces land taking require- 
ments for interchange area at 
Southwest expressway. 


Assurance of potential use of 
rail right-of-way for transit 
purposes. 


Reduced land taking requirements, 
land made available for concur- 
rent development with transport 
program 


Reaffirmation of transit proposal 
and commitment to seek expanded 
public funding for transit pro- 
gram 


13.3 million spent for 
construction of S. Cove 
Tunnel 


$23 million spent for 
land acquisition for 
SW Expressway 


No change 


lower costs for 
proposed highway; 
raised costs to 
minimize impacts. 


Commitment to larger 
expenditures for 
transit. $19 million 
spent for acquisition 
of Penn Central Main- 
line and other rail 
connections. 


Commitment to proceed 
with previously planned 
Relocated Orange Line 
without highway subsidy 
for land takings. 


Raised cost of over-all 


transit project; reduced 
costs for potential impacts 


to communities in corridor 


TRANSPORTATION 


Rapid transit program de- 


Signed to replace commuter 


rail system. 


Superior Highway develop- 
ment 


No change 


Lower level of highway 
service; possibility of 
new role for transit and 
more balanced transit/ 
highway program for 
corridor. 


MBTA assumes responsibi- 
lity for maintenance of 
rail service on acquired 
line; possible revival 
of commuter rail service 
under public auspices. 


Commitment to use transit 
and rail commuter service 
for major corridor commu- 
improvements; local high- 
way needs to be met part- 
lally through new arter- 

ial street. 


Greater flexibility in 
operations due to added 
fifth track. 


COMMUNITY IMPACTS 


Transit - well linked to 
local renewal plans; 
Highway-large takings 
north for Forest Hills; 
major inducement to 
development in suburbs. 


Cleared lands unused; 
downgrading of quality 
of residential areas & 
commercial activity in 
corridor. 


Probable reduced impacts 
due to reduced scale for 
highway, with less 
traffic carrying capac- 
ity. 


Provision for sufficient 
width for construction 
without significant 
further land takings 
north of Forest Hills, 


Elimination of further 
major land takings 
throughout the corridor, 
development of cleared 
lands in concert with 
community needs. 


Reduced visual, barrier, 
impacts air & noise 
pollution potential in 
communities; raised po- 
tential for land 
development 


ENVIRONMENTAL QUALITY 


Transit - little impact 
at S. Cove, highway- 
major takings of natural 
resources, possibly 
irretrievably less. 


No change 


Probable reduced air and 
noise impacts due to 
smaller highway dimen- 
sions; probable smaller 
impact on natural 
resources. 


No further threat to 
natural resources; 
reduced air and noise 
pollution potential 
with reduced highway 
development. 


Maximum improvement 
from depression; 
arterial street as 


replacement for exist- 
ing streets. 


proceed without undue delays because of maintained rail traffic 

in the proposed alignment of the project. This proposed diversion 
of railroad service is examined in this Impact Analysis, see Section 
Bae es 


Be 2 Transportation Service 


The overall trend has been a reduction of the proposed level of highway 
service in the Corridor itself. However, the levels of highway service on local 
feeder streets and in the downtown area will improve and will not deteriorate 
as much as with the proposed arterial. There will be an increase in the 
proposed level of transit service along with a more balanced relationship of 
types of rail service in the Corridor. 


The acquisition of the railroad lines by the MBTA has assured that 
commuter-rail service and AMTRAK service to Boston can be maintained. This 
acquisition does not necessarily mean that the newly purchased rights-of-way 
must be transformed into rapid-transit corridors. In fact, with the exception 
of the segment of the right-of-way between Forest Hills and downtown, there have 
been no permanent commitments made toward further rapid-transit lines in the 
corridor. Studies underway may extend future rapid-transit to the vicinity 
of Needham, but that decision has not yet been made. 


Improvements planned for the Norwood/Franklin commuter railroad branch 
represent a commitment to continued rail service an?the Corridor. 


Both alternatives for the use of the Penn Central Shoreline provide for a 
fifth track for operations of rail service. This commitment would provide for 
improved flexibility for increased rail use in the future--an option which is 
not presently available, due to the constraints of the existing embankment. 

In the depressed alignments, transit and railroad services are enhanced by the 
Southwest Corridor transportation improvements because of the superior local 
environmental conditions created and in spite of much increased service. These 
provisions preserve financial investments in community housing, and in trans- 
portation elements. They also maximize the use of the rail corridor for transit 
and rail service without harm to the environment. 


Bi3 Community Impacts 


Although there have been significant community impacts due to the property 
takings, demolition, and the long period of inaction in the Corridor, the 
proposed transit project minimizes future negative consequences for the 
community resulting from the use of resources for these transportation improve- 
ments. Additionally, land development in the Corridor, particularly with 
depression of the rail lines, offers opportunities for retrieving resources in 
a manner that is a long-range benefit to the community and which can move toward 
insuring the quality and vitality of the communities in the Southwest Corridor. 


The overall changes which the Relocated Orange Line would effect are 
generally positive. The depressed-rail-facilities alternative would have fewer 
long-range impacts because of the reduction of visual and noise intrusion 
into adjacent communities, particularly in cases of large service increases. 

The modified-embankment alternative would have somewhat greater impacts for 
communities because of the enlarged scale of the embankment after reconstruction. 


All alternatives contain impacts due to land takings required. These 
takings are irretrievable, if effectuated. However, the increased importance 
of the cleared land, as it relates to the improved transportation network,is 
expected to bring about renewed interest in development in the area, thereby 
reducing the net overall long-term negative impacts of land takings to the 
adjacent communities. 


Elimination of the El will release some land for other use, as well as 
benefiting land adjacent to the structure. 


g—2 


8.4 Environmental Quality 


The irreversible and irretrievable commitments of resources in the 
category of environmental quality can be described in terms of a comparison 
of what presently exists in the Corridor and what is being proposed under the 
various alternatives. 


The Corridor as it exists today centers around a rail line extending from 
the area of Shawmut Avenue to Forest Hills. The abutting properties are of 
mixed uses which include residential, commercial, industrial and a significant 
amount of cleared land. The local street system is a series of typical narrow, 
short city streets which were constructed to accommodate local traffic only. 
Utilization of the rail corridor, is by AMTRAK and Commuter Rail with stops at 
Back Bay Station and commuter stops at Forest Hillis. Station. 


Under all of the proposed build alternatives the cleared land would be 
developed to blend into the neighborhood in a way that would be most advantageous 
to the neighborhood, though this is more easily accomplished and of greater 
impact in the depressed alternatives. A large amount of open space (a green 
belt) has been planned for the corridor. 


The local streets under the no-arterial alternatives would be reconstructed 
only at the proposed station areas and at the rail/transit crossings. Crossing 
of the rail/transit, either over or under, would be designed to current standards. 
In the build-arterial alternatives, the arterial street would carry the traffic 
now borne by the local streets and allow them to revert back to accommodating 
only=localvtratfic: 


The rail facility under the proposed alternative would include a rapid- 
transit facility with new stations located at Massachusetts Avenue, Ruggles 
Street, Roxbury Crossing, Jackson Square, Boylston Street and Green Street; 
and new commuter rail stations located at Back Bay, Ruggles Street and Forest 
Hills; and an AMTRAK facility with a station at Back Bay. In addition, the 
existing Washington Street elevated transit structure would be removed. 

















APPENDIX 


Appendix A - IMPACT ON PUBLICLY-OWNED PARK LAND AND HISTORIC SITES 


Section 4(f) of the Department of Transportation Act states that "after 
the effective date of the Federal-aid Highway Act of 1968 the Secretary shall 
not approve any program or project which requires the use of any publicly- 
owned land from a public park, recreation area or wildlife and waterfowl 
refuse of National, State, or local significance, as determined by the Federal, 
State or local officials having jurisdiction thereof, or any land from an 
historic site of National, State or local significance as determined by such 
officials unless: (1) there is no feasible and prudent alternative to the use 
Of such land and (2) such program includes all possible planning to minimize 
harm to such park, recreation area, wildlife and waterfowl refuge, or historic 
Site resulting from such use." 





ASS Summary 


The Southwest Corridor project is a rail/transit, arterial street facility 
extending from the Boston central business district to Forest Hills Station; a 
distance of approximately 4.5 miles (Figure A-l). 


Project alternatives require the use of property in one or more of 
the following areas: (1) Cazenove Street, St. Charles Street, Berkeley Street 
and Massachusetts Avenue in the South End, (2) the Albert Street playground in 
Roxbury, (3) the McDeavitt playground and Johnson playground in Jamaica Plain 
and (4) the Olmsted Park System at Forest Hills. 


Since the South End Historic District and the Olmsted system appear on the 
National Register, Section 106 of the National Historic Act and Advisory Council 
procedures will be considered for these properties. 


A.2. Study Area Location 


The general project area is in the portion of the City of Boston bounded 
by the MBTA Red Line Ashmont Branch on the east, the downtown area on the north, 
the Riverway Arborway parkland on the west, and Cummins Highway on the south. 


The project begins at the fringe of downtown Boston and extends along the exist- 


ing right-of-way of the Penn Central Shore Line to the vicinity of the Forest 
Hills commercial area at Walk Hill Street (Fig. A-1). 


A.3. Project Description -\Rail/transitys (Fig: A~2) 


The MBTA's Orange Line runs north and south between Forest Hills and Malden 


Center. A northern extension to Oak Grove at the Malden-Melrose Line is under 
construction. The Orange Line is primarily located at grade or on an elevated 
structure except for the 1l.o miles of subway through downtown Boston under 
Washington Street, and a new tunnel under the Charles River from Haymarket 
Station to Community College Station. The elevated portion of the line is 
located above Washington Street, in the southwest portion of the City of Bos cua 
and generally parallels the proposed relocation section. 


The following transit and rail alternatives between South Cove and Forest 
Hills are among those which are the subject of this Environmental Impact ~ 
Analysis: 

No Build 
Railbed on Modified Embankment (Raised and Widened) 
Railbed Depressed 


Railbed in Modified Depression 
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Proposed Transit/Rail Facilities 


The following transit and rail facilities are the preferred alternative 
proposed to be constructed as a result of this analysis: 


© Relocate approximately 9.5 miles of the existing Orange Line from 
Back Bay Station and on to Forest Hills. The line will consist of 
two tracks and will generally follow the present railroad right- 
of-way. The southern terminal of this project will be a new 
Station at Forest Hills. 


& Replace existing four-track railroad with three new tracks parallel 
to and east of the transit racks, from South Cove Tunnel portal to 
Forest Hills, diverging at Forest Hills to Providence (Shore Line) 
and to Needham (Needham Branch), allowing either railroad or transit 
on the Needham Branch in the future. 


e Both the transit and railroad tracks and station platforms would be 
constructed in a new depressed section between a point just south of 
Massachusetts Avenue and a point south of Forest Hills. 


e Provide for the possibility of future rapid transit or railroad 
tracks on both the Needham Branch and Shore Line (main line) beyond 
Forest Hills. 


& Remove existing Washington Street elevated structure between South 
Portal and Forest Hills. 


A.4. Project Description - Arterial Street (Fig. A-3) 


Current arterial travel in the corridor is an arduous task. The existing 
arterial route from Forest Hills to the core area is negotiated via a connection 
of streets, each of which is incapable of providing acceptable service. 


Two routes are involved which are characterized by truck loadings, local 
traffic congestion and parking problems. These conditions cause inconveniences 
to both drivers and pedestrians. The shorter route alternative is Lamartine 
Street or Armory Street to Jackson Square; Columbus Avenue to Roxbury Crossing; 
Columbus Avenue or Tremont Street to Massachusetts Avenue. A more circuitous 
route is Washington Street to Egleston Square, then Columbus Avenue to Roxbury 
Crossing. 


Both routes are discontinuous, have complex intersections and are deficient 
in traffic carrying capacity. 


Lamartine and Amory Streets, designed as residential streets, are deficient 
as arterials, but function as such today. 


The alignment of Columbus Avenue at Roxbury Crossing is extremely poor. 
In addition, both Columbus Avenue and Tremont Streets have poor surface drainage 
and deteriorated roadbed and pavement. 


The Washington Street elevated transit structure presents the motorist with 
Visual, physical and psychological problems. Piers located between lanes and 
at odd places introduce obvious restrictions. Additionally, Washington Street, 
basically a commercial street, serves poorly as an arterial with through moto- 
rist shoppers, and delivery personnel, in competition for the same limited space. 
t The proposed arterial street component of the project starts from Columbus 
‘Avenue at the intersection of Ruggles Street and follows in a southerly direction 
the Penn Central Railroad, paralleling it to its termination at Jackson Square 
r Forest Hills. The total maximum length is about 2.7 miles. 


The arterial street was divided into three segments (Fig. A-3) as follows: 


Segment #1 - Massachusetts Avenue to Ruggles Street 
Segment #2 - Ruggles Street to Jackson Square 
Segment #3 - Jackson Square to Forest Hills 


It has been determined by Massachusetts DPW, with the concurrence of FHWA, 
that Segment 1 is a non-major action project. As such, the National Environmen- 
tal Policy Act of 1969 (NEPA) does not apply. Consequently, the arterial from 
Massachusetts Avenue to Ruggles Street (Segment 1) has not been included in this 
impact analysis. 


The build alternatives under consideration for Sections 2 and 3 are as 
follows: 


® Build Segment 2 only 
® Build Segments 2 and 3 


A.5. Summary Description of Project Alternatives (Fig. A-4) 


In addition to a No Build Alternative, four Build Alternatives are under 
consideration. 


All Build Alternatives start at the South Cove Tunnel Extension extend 
approximately 0.5 miles in a westerly direction to Back Bay Station, then 
follow the Penn Central Railroad corridor in a southwesterly direction four 
miles to Forest Hills Station. 


A.5.1. South Cove to Candem Street 
There is no arterial street in this segment. 


Two relocated Orange Line options are considered for this section. 
One option has the tracks essentially just above water table elevation but 
lowered somewhat from existing grade and treated with measures to attenuate 
noise levels (Option SC-1), while the second option continues a tunnel to 
Dartmouth Street with the railroad at existing grade above (Option SC-2). 
Both options SC-1 and SC-2 propose noise attenuation measures between 
Darmouth Street and Massachusetts Avenue, including welded steel rail, 
continuous-wall noise barriers paralleling the rail/transit right-of-way, 
and an intermittant acoustic deck over the right-of-way. 


A.5.2. Candem Street to Forest Hills 
Alternatives for this section are as follows: 


FH-1 Rail/Transit Depressed below adjacent ground, no Arterial 
Street constructed. 


FH-2 Rail/Transit Depressed as above. Arterial Street constructed 
east of rail facility between Ruggles Street and Jackson Square 
Arterial Street constructed or not constructed beyond Jackson 
Square. 


FH-3 Rail/Transit on Modified Embankment, no Arterial Street cons- 
tructed. 


FH-4 Rail/Transit on Modified Embankment, Arterial Street construc- 
ted to the east of Rail/Transit from Ruggles Street to Jackson 
Square crossing to the west of the tracks at this point and 
continuing or not continuing to Forest Hidts. 
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FH-5 Rail/Transit Modified Depressed. Arterial Street constructed 
east of rail facility from Ruggles Street to Forest Hills. 


FH-6 Rail/Transit Modified Depressed. Arterial Street constructed 
east of rail facility between Ruggles Street and Jackson Square, 
no Arterial Street constructed beyond Jackson Square. 


A.5.3. Forest Hills Station 


The station would be elevated for the embankment alternative or semi- 
depressed for the depressed alternative. 


Combination of alternatives are shown in Figure A-4. 


A.6. Affected Section 4(f) and Section 106 Properties 
ALO Ges 


Both options SC-1 and SC-2, described above, would affect the historic 
South End. 


A.6.1.1. Description of the South End (Figure A-5) 


The National Register of Historic Places Inventory-Nomination 
Form describes the South End as a large, but well-defined, densely 
built-up area characterized by architecture of relatively few building 
types. It presents a unified environment distinguished by subtle 
variations in architectural style, detailing, building height and 
street width and direction. 


There are two predominant residential building-types. The more 
numerous of these two building types is the double-basement, bow- 
fronted brick rowhouse with mansard roof. The second predominant 
building type is a low basement, flat fronted rowhouse faced with 
brick, often adorned by a projecting oriel (bay window). 


The principal streets passing through the South End, such as 
Harrison, Shawmut and Tremont, run roughly parallel to each other and 
to Washington Street. Most of the minor streets were laid out perpen- 
dicularly in a grid pattern in relation to these broad avenues. How- 
ever, Columbus Avenue and the other later streets introduce new dia- 
gonals in an attempt to mesh the South End pattern with that of the 
later Back Bay. 


A.6.1.2. Impacts 


Impacts to the South End District vary with the Back Bay 
options. The existing Back Bay Station which opened circa 1900 has 
declined from a lively and prominent station during the "heyday" of 
rail travel, to a dimly lit under-utilized facility today. The relo- 
cation of the Orange Line and the continuation of commuter and long- 
distance passenger service will require a station and platforms at 
Back Bay capable of accomodating modern rail operations. 


The proposed number of tracks, electrification of the railroad, 
and the use of high platforms to provide easy access for handi- 
capped persons indicate that the existing column placement is so 
incompatible that Back Bay Station will have to be replaced. The 
existing station will be replaced with a structure whose design is 
compatible with the nearby South End and Back Bay historic districts. 
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While the new station is not within either district, its design will 
be coordinated with local historical societies who will advise the 
constructing agency. 
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In this option all tracks, Boston and Albany, Orange Line 
and AMTRAK, are proposed at a level from 2 to 5 feet below exist- 
ing grade, but a level above the existing water table. Federal 
rail requirements for track radii and maximum permissible curva- 
tures for barrier free high platforms results in the need for 
widening the existing track right-of-way. 


Option SC-1 would require 10 full takings and one partial 
taking. The foundation of one building would need to be protec- 
ted by underpinning. : 


Structures which would be taken are: (See Fig. A-6 and A-7) 
264-254 Columbus Avenue 


This group of structures includes the Garnett (262) lounge, 
a one-story yellow brick commercial structure totally atypical of 
South End building types and lacking any visible historic referen- 
ce. The Continental Apartments (256) abut the lounge. They are 
four-story structures with 3 apartment floors above ground floor 
commercial uses, a "sub-shop" (284) and an automotive parts store 
(258-260). Although the Continental Apartments building is per- 
haps representative of late 19th century South End multi-family 
constructions, it is not unique nor is it any longer a particular- 
ly good example. The facade has been significantly altered 
through the years and the oriel at 254 has been clad with alumi- 
num siding. The integrity of the facade at street level has 
been totally destroyed via alterations to entrances, windows and 
brickwork. 


18-28 Cazenove Street 


Cazenove Street, although solidly residential is, in contrast 
to most South End streets, widely varied in building scale and 
building type and does not conform to the coherent facade pattern 
so important in the South End. Three of the four corners of this 
one block street have multi-story apartment buildings, including 
the Continental Apartments mentioned previously. The middle of 
the block on the south side of the street is of three-story brick 
masonry bow fronts. The north side of the street includes three- 
story bow fronts but there is also a five-unit, two-story flat 
facade brick masonry structure called the Greenleaf Block. 


The two structures to be taken on Cazenove Street are four- 
story walk-up masonry apartment buildings which abut the Greenleaf 
Block. The buildings appear to be structuraly sound though not 
outstanding examples of late 19th century apartment construction 
in the South End. Exterior fire escapes and modifications to the 
ground floor for security and modernization purposes compromise 
the buildings asthetically, and destroy the integrity of the 
facade at street level. 


Since Cazenove Street is a block characterized by multiple 
dwelling types and generally lacking in visual continuity, the 
loss of these buildings will not substantially affect the 
historic qualities of the street. 


The removal of structures at the northern end of Cazenove 
Street should be accompanied by appropriate landscaping, grading 
and paving to insure the preservation and improvement of the 
character of the street. Fencing of appropriate cast iron or 
steel should be erected to promote security and neighborhood 
character. The street should be realigned to provide limited 
access from Columbus Avenue or dead-ended. Design work should 
be coordinated with the local historical society and residents 
of the street, 


18 and 20 St. Charles Street 


St. Charles Street is a predominantly residential block of 
3 and 4-story brick bow front houses, which dead ends at existing 
rail right-of-way (approximately one-story below street level). 
The continuity of this well maintained residential enclave is 
interrupted on the north side of the street by the loading plat- 
form for the John Widdicomb and John Stuart warehouse loading 
dock. The street terminates into the wall of the railroad cut, 
which is in disrepair and presents, together with the driveway 
and loading facilities, an unsightly termination to this street. 


18 and 20 St. Charles Street are brick bow front buildings 
typical of bow fronts found throughout the South End. The two 
four-story buildings abut a row of eight 3-story bow fronts on 
the east and the existing railroad tracks and Massachusetts 
Turnpike on the west. They also face the Widdicomb and Stuart 
loading dock. 


Although the two buildings are physically sound, there are 
hundreds of examples of this building type throughout the South 
End. The visual continuity of the block would not be substantia- 
lly altered by the loss of the buildings and the removal of the 
loading dock improves the appearance of the street and probably 
displaces a nuisance use caused by the loading dock. 


The removal of these structures should be accompanied by 

appropriate landscaping, grading, and paving of the street end 

and sidewalks to insure the preservation and improvement of the 
character of the street. In addition, fencing of appropriate cast 
iron or steel character should preserve the security of the street 
by limiting pedestrian access. Park spaces should be provided 

and their care could be entrusted to a residents association. All 
design work would be coordinated with the local historical socie- 
ty and residents of the street. 


90 and 92 Berkeley Street 


The building occupied by the John Widdicomb and John Stuart 
Co. is a three-story reinforced concrete frame warehouse structure. 
The Berkeley Street facade is brick masonry above the first floor. 
The first floor has been modified with an aluminum "Store front." 
The entire building is painted with a combination of the colors 
grey, white and ochre. 


The building is inconsistent in construction type and use 
with the 3 and 4-story slab front apartment flats which abut 
on the east. The negative impact of its loading facilities on 
St. Charles Street is cited in previous paragraphs. Removal of 
this structure could represent a strengthening of the visual 
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quality and historic continuity of this section of Berkeley 
Street if it is replaced with appropriate grading, landscaping 
and fencing. As elsewhere, its design should be carefully coor- 
dinated with local residents and the local historical society. 


The Morgan Memorial Building on Berkeley Street would be 
impacted to the extent that the metal shed attached to it would 
be taken. This shed is badly rusted, in disrepair and unsightly. 


285 Columbus Avenue 


The right-of-way line would pass close to the Heath Building 
on Columbus Avenue so that the building would require underpin- 
ning. 


389 and 390 Massachusetts Avenue 


Two vacant structures, formerly containing mixed residential 
and some commercial ground floor use, are located at the eastern 
edge of the rail right-of-way at Massachusetts Avenue. These 
structures are in blighted condition, with windows boarded. They 
were acquired by the Boston Redevelopment Authority as part of 
renewal activities in the South End, for either new construction 
or rehabilitation. 


The apartment building at 390 Massachusetts Avenue is a 
large, 6-story red brick bearing wall structure of some 
architectural character but with a tenement style plan. Current 
plans of the Redevelopment Authority would rehabilitate the struc- 
ture for residential use, if this is economically and structurally 
possible. Housing uses, if federally subsidized, would require 
conformance with the Department of Housing and Urban Development's 
(H.U.D.) noise guidelines. Visual inspection of the rear wall of 
this structure reveals evidence of vertical shear stresses that 
have separated portions of this wall. 


The apartment building at 389 Massachusetts Avenue is a 
6-story structure faced with yellow brick which has a. tenement 
style floor plan. Current plans of the Boston Redevelopment 
Authority would rehabilitate this structure for residential use 
if this were economically possible, and if the H.U.D. noise guide- 
lines permitted (they are applicable for residential projects 
with federal assitance). 


It is proposed that these structures be acquired in order to 
provide for an approximately 4-foot widening of the Rail/Transit 
right-of-way. This widening is necessary for the construction of 
the proposed acoustic deck and walls that would shield occupied 
structures adjoining the proposed Rail/Transit facility (these 
acoustic measures would also permit conformance with H.U.D. noise 
guidelines for new housing to the north of Massachusetts Avenue 
that would otherwise be non-conforming due to Rail/Transit induced 
noise). 


It is proposed that an engineering examination be performed 
to determine the structural feasibility of constructing foundation 
underpinning and modifications for these structures. If these are 
found feasible, the structures could be altered and returned to 
the Boston Redevelopment Authority. Otherwise, the structures 
would be demolished and the vacant parcels remaining after re- 
construction of the proposed Rail/Transit right-of-way would be 
returned to the Boston Redevelopment Authority for disposition 
and development. In addition, air-rights developments over the 
rail right-of-way would be possible. 


Option SC-1 also consists of the construction of a 6 to 7 
foot continuous noise wall east of the right-of-way between 
Dartmouth Street and Massachusetts Avenue, and walls between 
buildings at the ends of streets in the Saint Botolph area. An 
intermittant acoustic desk would be constructed to further shield 
noise from adjacent houses. This deck would be capable of support- 
ing use where warranted and would be designed with the advice of 
local residents and property owners, It would be capable of 
expansion at a future date. 


Carleton and Claremont Streets would be rebuilt with new 
paving, curbs, and landscaping. 


ASO tees Alternative Option SC-2 


In Alternative Option SC-2 the transit tracks would be placed 
in a tunnel below the railroad level. Placing the transit under- 
neath rather than adjacent to the rail tracks considerably reduces 
the lateral width required for track and platform R.O.W. Conse- 
quently this option requires the taking of four (258-264 Columbus 
Avenue, and 389-390 Massachusetts Avenue) structures within the 
South End District. It also includes noise control measures 
between Dartmouth Street and Massachusetts Avenue as in Option 
SC-1l. 


While this option would reduce the number of full property 
takings from 10 to 4 in the South End, it would not eliminate the 
dominant noise from the Massachusetts Turnpike. It would increase 
project cost approximately 20 million dollars. The six structures 
saved would be: The two structures on St. Charles Street (#18 
and #20); the Garnet Lounge (262 Columbus Avenue); 18-28 Cazenove 
Street; and the Widdicomb/Stuart building (90-92 Berkeley Street). 


A.6.1.2.3. Other Alternatives to the Proposed Actions 


The "no build" option would leave the existing district and 
its residents exposed to current high noise levels (in excess of 
100 dbA) and to noise increases which would be the result of in- 
creased service on the existing rail facility. 


Streets could be repaved under other City of Boston programs 
as funds might permit. 


Fencing along the railroad would have to be replaced, bridge 
Clearances for AMTRAK Northeast Corridor improvements increased 
and landscaping provided by other programs, if they were to be 
accomplished at all. 


A 9-foot depression of the rail right-of-way has been exam- 
ined as an alternative between Dartmouth Street and Massachusetts 
Avenue. This would allow the construction of a continuous noise 
attenuation deck between these points, but would also involve ex- 
tensive underpinning of buildings in the St. Botolph neighborhood 
by use of slurry wall techniques, with some degree of uncertainty 
as to their structural protection. This alternative is expected 
to increase project costs by approximately $15 million without 
significant results beyond the proposed alternate which contains 
continuous noise barriers and an intermittant acoustic deck (pro- 
visions for a full deck at a later time would be incorporated in 
the proposed alternative). 


A.6,1.3. Measures to Reduce the Impact of South End Takings 


It appears that the required takings would not represent a subs- 
tantial impact on the South End Historic District provided that certain 
careful measures are instituted. These measures would include the 
urban design and landscaping improvements discussed in the locations 
of demolished structures as well as improvements associated with care- 
fully designed noise attenuation walls and decks at the railroad's 
right-of-way at the edge of the South End at Carleton and Claremont 
Streets. Reconstruction of these two streets together with the addi- 
tion of landscaping and fencing would also be part of the proposed 
project. Exposed party walls of buildings remaining after demolition 
should be refaced in brick. 


In the cases of the Garnet Lounge, the Continental Apartments and 
the Widdicomb Stuart building, removal of these structures could clearly 
strengthen the historic qualities of the area, particularly with treat- 
ment of the remaining streetscape via screen planting, earth berming 
and other landscape and urban design devices. The result of these 
landscaping and other noise attenuation devices can be an improved 
interface between the existing residences and the adjacent railroad 
and Massachusetts Turnpike facilities. 


A.6.2. The Albert Street Playground (Figure A-5, A-8, A-9 


The Albert Street Playground would be affected by Alternatives FH-3, 
FH-4, FH-5, and FH-6. 


Mg Spy AAS Key Description 


The Albert Street Playground is a hard surfaced play area located 
within the Bromley Heath Housing Project. This one acre facility which 
fronts on Lamartine Street and the existing railroad embankment is one 
of the principal outdoor recreation places nearby this densely popula- 

- ted housing. The significance of the playground, which is essentially a 
bare asphalt surface with very little play equipment, lies in the fact 
that it must serve so many. Hence, any opportunity to increase the 
area of the playground would be of benefit to the neighborhood, and 
any Significant decrease in its area would be adverse in impact. 


AsOsece.s Impacts 


In the Alternative FH-4 the modification of the present rail 
embankment and construction of the Arterial Street, it would be 
necessary to shift the right-of-way westward to accomodate the transit 
station platform. This will require relocating Lamartine Street west- 
ward and taking approximately 10 feet in depth along the 340-foot 
length of the playground to attain adequate street width. This would 
remove 3,400 square feet of the playground. Since the playground 
level is several feet above the existing street, a new retaining wall 
would have to be constructed. The treatment of the new wall might be 
coupled with other amenities including lighting, planting, new play- 
ground equipment, access stairs from the street, and other measures to 
offset the land taking. Since the taking does not require moving play 
equipment or reducing any formal game areas, the effect of the taking 
is minimal, though a perceived decrease in size would be adverse. 


Noise levels in-the playground are expected to increase in the 


embanked alternatives (FH-3 and FH-4) though noise barriers if cons- 
tructed paralleling and on top of the embankment would deflect most 
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sound away from the play area. These barriers and the increase in 
embankment height would impinge upon sight lines from the playground 
and diminish its apparent size. 


Alternatives FH-1, FH-2, FH-5 and FH-6 substantially increase the 
area of the playground by decking over the depressed rail/transit faci- 
lity and improving the useability of the space. Rail/transit noise 
is virtually eliminated in these alternatives. 


The proposed alternatives FH-5 and FH-6 would permit the elevation 
of the playground to be raised approximately 5 feet above its existing 
grade. This filling would raise it from its "pit like" configuration 
currently surrounded on three sides by concrete retaining walls. The 
playground would be completely rebuilt with tot-lot areas and sitting 
areas in proximity to the existing houses on the Bromley Heath Develop- 
ment, and with adolescent active play areas on the proposed deck over 
the rail/transit facility. Alternatives FH-5 and FH-6 could be 
accomplished and leave the playground at its current elevation, though 
it would not be improved in that case. 


A.6.2.2.1. Alternatives to the Proposed Actions 


In the "no-build" alternatives, the Albert Street Playground 
would remain in its current size and configuration, though in- 
creased service on the railroad would yield increased noise levels. 


Other alternatives include a complete relocation of the play- 
ground to an area west of the Bromley Heath Development, but this 
would remove the facility some distance from those who currently 
use it; this possible addition of new space should be seen only 
as a supplement to the proposed actions and not a substitute. 


A.6.3. McDeavitt Playground (Fig. A-5, A-10, A-16) 


The land of the former McDeavitt playground is affected in all alter- 
natives by the Boylston Station location. 


Awv6.3ML% Description 


The McDeavitt playground consists on an M.D.C. owned, hard sur- 
faced, empty lot, approximately 100' x 150', located between the 
current railroad embankment and Lamartine Street. It is littered and 
illegally used as an off-street parking lot. It has not been used for 
playground purposes for at least six years; prior to this time it 
contained swing sets and sea-saws. (See Fig. A-10) 


A.6.3.2. Impacts 


The entire area of the former playground would be used for transit 
station construction. In the proposed project, several new open spaces 
and playground areas would be provided in both the area immediately to 
the north and across Boylston Street to the south. These areas are 
considered more appropriate for playground use because they are larger, 
contain landscaping, are located away from the traffic at the proposed 
station area, and are already actively in use as playground spaces. 


A portion of the present McDeavitt playground will be redeveloped 
as part of the corridor-wide bicycle and pedestrian path system. These 
insure a larger, more diverse and accessible park facility. (See Fig. 
A-16) . 
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John F. Snedeker 
Commissioner May 7, 1976 


Mr. Warren Higgins 

Director of Construction 

Massachusetts Bay Transportation Authority 
500 Jamaicaway 

Jamaica Plain, Massachusetts 


Dear Mr. Higgins: 


In response to your request for statements of signi- 
ficance of certain lands of the Metropolitan District 
Commission as they relate to Section 4(f) of the Department 
of Transportation Act of 1966, the Thomas J. McDevitt 
Playground at Boylston and Lamartine Streets, Jamaica Plain, 
it owned but no longer operated, as a play area by the 
Commission. The site was abandoned shortly after the Inter- 
state 95 corridor was designed and the Department of Public 
Works proposed to acquire the playground for highway purposes. 


McDevitt was originally equipped for young children 
with swings, seesaws etc. on a paved surface. It lacked 
landscaping, was too small for sandlot games and was 
dangerously close to the busy intersection of Boylston and 
Lamartine Streets. It was however a well used playground, 
in the late 1950's. 


As noted in the MDC's letter of 15 September 1972 to 
Mr. John Wofford of the Boston Transportation Planning 
Review, McDevitt Playground is a difficult problem in terms 
of 4(£) review. It was at best a marginal recreational 
facility and significant land use changes in the area have 
occurred since the playground was developed in 1957. New 
construction and land use plans for the corridor presents 
opportunities for far more desireable open space and re- 
creational facilities with better access from the adjacent 
neighborhood. 


The Commission supports these efforts as a means of 
better serving the needs of the neighborhood. 


nce ot, 


F. SNEDEKER 
Commissioner 
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A.6.3.3, Alternatives to the Proposed Alternatives 


Alternative Station locations would remove active, though undedi- 
cated, existing playground areas in order to preserve the unused, small, 
hard typed McDeavitt playground. An easterly shift in railroad align- 
ment is possible but this would adversely impact properties to the 
east of the rail alignment, including the Boylston Congregational 
Church, 


A.6.4. The Johnson Playground (Fig. A-5, A-ll, A-12, A-16) 
A.6.4.1. Description 


The Johnson playground is a neighborhood park of approximately 
2.25 acres located between Lamartine and Oakdale Streets at Green 
Street in Jamaica Plain. The topography is such that the northwest 
corner (approximately 1/3 of the total park area) is on a level 12 to 
15 feet above the rest of the park. The baseball diamond is located 
on this higher level. Additional facilities in the park include a 
small sheltered pavilion with toilets and equipment storage, a wading 
pool and a basketball court enclosed by a chain link fence (See Fig. 
A-1l, A-12). 


AeOvA see Impacts 


The playground is affected in Alternatives FH-2, FH-4, FH-5, and 
FH-6. These alternatives would eliminate Oakdale Street as an inter- 
section at Green Street. Oakdale Street is proposed as a cul-de-sac 
which allows continued access to the residential properties Oakdale 
currently serves. The option to close Oakdale in all alternatives 
eliminates through traffic from the Oakdale Street neighborhood 
(As shown in Alternative FH-6), 


The cul-de-sac requires taking 0.16 acres from the playground. 
This would be offset entirely by annexing the right-of-way of that 
portion of Oakdale which is being closed to the Johnson Playground. 
This has an area of approximately 0.17 acres. In addition, this mo- 
dest exchange would be further mitigated by annexing the 1.3 or 2.3 
acres of land east of Oakdale which is currently in DPW ownership. 

The area required for the cul-de-sac does not require any of the park's 
active playspace, e.g., the baseball field or the basketball court. 

The coordinated development of the annexed park area and the proposed 
corridor-wide bicycle and pedestrian path system potentially represents 
a larger, more diverse and accessible park facility. (Fig. A-16). 


In proposed Alternatives FH-5 and FH-6 some filling of the lowest 
areas of the playground at Green Street is proposed. This area is not 
now actively used and consists of a fenced, grass planted strip 
approximately 25 feet wide by 25 feet long. The filling of this area 
from 0 to 5 feet would raise it closer to the next highest level of 
the existing playground and permit activities to be expanded on this 
level. In addition, it would permit access directly from Green Street 
at a more constant level than is possible today. 
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A.6.4,.2.1. Alternatives to the Proposed Action 


The full “no build" option would leave the Johnson playground 
as-is. It would, therefore, not connect to the proposed continuous 
Open-space "greenbelt" because of the interference of Oakdale 
Street, 


In Alternatives FH-5 and FH-6, the portion of the playground 
proposed for filling could remain as-is and simply continue to be 
on a lower level from the active play level of the park. It would, 
however, also be below the level of Green Street by a maximum of 
5 feet, and therefore, continue to be unutilized, and would serve 
as a landscaped area only. 


A.6.5. The Arborway (Olmsted Park System) (Fig. A-5, A-13, A-14, A-15, A-16) 


Both options for the Forest Hills Station would affect the Arborway 
which is part of the Olmsted Park System. 


ENG SE Saha Ee Description 


The proposed Orange Line project intersects the Arborway portion 
of the historic Olmsted Park system at Forest Hills in Jamaica Plain. 
The Arborway is part of a comprehensive system of parks and parkways 
designed by Frederick Law Olmsted which includes the Back Bay Fens, 
the Muddy River, the Riverway Olmsted Park, Jamaica Park, the Jamaica- 
way, the Arnold Arboretum and Franklin Park. (Fig. 14) All of these 
are on the National Register of Historic Places. 


The Arborway extends from Jamaica Pond to the Arnold Arboretum and 
then crosses the corridor to reach Franklin Park. The "link" consists 
of an 80 foot wide roadway overpass 48 feet above the street at its 
crest (pedestrians and bicycles prohibited). Although Olmsted's ori- 
ginal plan would have included a vehicular free green parkway link for 

-pedestrians, bicyclists and horseback riders at grade, this idea was 
never realized. The remains of the system at Forest Hills has been 
largely obliterated with the existing Forest Hills MBTA line and the 
complex, confusing intersection of modes of transportation and surface 
parking underneath the overpass. Although the overpass provides an 
uninterrupted vehicular connection between Franklin Park and the Arbore- 
tum, there is little visual or physical continuity for pedestrians. 


ALOs oe as Impacts 


Two project alternatives are considered at Forest Hills; one op- 
tion removes the embankment and places the Orange Line and AMTRAK rails 
in a semi-depression which passes the Arborway pedestrian path below 
grade. In the second option the embankment remains as a bridge struc- 
ture which passes above grade and just below the Arborway overpass. 

In both options the local street system will be rearranged to create 
better traffic management, a clearer street pattern and minimal 
pedestrian vehicular conflicts. Included in each alternative are the 
relocation of the MBTA's Arborway Green Line track configuration and 
station at Forest Hills with the net effect of moving that track south 
and providing a direct transfer to rapid transit, bus and commuter 
rail operations at the proposed new Forest Hills Station. 


Relocation of the existing small metropolitan district commission 
landscaped areas within and surrounding the traffic circle at South 
Street and under the Arborway over-pass would occur. This landscaped 


area would be vastly increased in size and made more accessible to 
pedestrians because of its inclusion in the proposed Green Belt sys- 
tem rather than within a small traffic circle. Further, much of it 
would be located so as to be contiguous with the land abutting the 
Arnold Arboretum, so that a direct connection to the Arboretum could 
be made. 


The principal impact on the Arborway system is essentially benefi- 
cial in both alternatives. Each provides for a clearer, less hazardous 
movement of pedestrians at street level with some shifting of existing 
landscaped areas. The proposed 500-car parking facility (this facility 
is not in the Arborway land) could end the present practice of surface 
parking under the overpass. The elimination of this parking creates 
the opportunity to reinforce the original plan for a path connecting 
the Arboretum and Franklin Park through the construction of new land- 
scaped bicycle and pedestrian oriented linkages and the reconstruction 
of landscaped areas now unused or previously eliminated. 


In both alternatives, access to the Arnold Arboretum from the 
station can be made more direct by extending the existing open space 
to the edge of the relocated Washington Street. Access to Franklin 
Park could be achieved by a 30-foot green path right-of-way along the 
southern edge of the MBTA yard. The linkage connecting the extended 
existing open space of the Arboretum and the 30' green path right-of- 
way leading to Franklin Park occurs at grade using signaled crossings 
at points of pedestrian vehicular conflict. A vehicular free pedes- 
trian, bicycle, and bridle path link would be consistent with the 
original Olmsted Park System and possible in the context of joint land 
development around the station. 


In the semi-depressed Forest Hills Station alternative, the 
transit and rail tracks would be below the streets of the Arborway. 
The existing rail embankment and Orange Line transit viaduct would 
be removed. Elimination of those two structures will significantly 
improve the visual and physical continuity of the Arborway-Franklin 
- Park link and bring that connection closer to Olmsted's original 
vision: (Fig. A=-15). 


A.6.5.2.1. Alternatives to the Proposed Actions 


A "no build" alternative would leave the existing facilities 
at Forest Hills in their present configuration. No adjustments 
to the existing Metropolitan District Commission park spaces 
would take place and the existing granite embankment would remain 
(alternatives FH-3 and FH-4 would remove one face of the existing 
embankment in sections and would eliminate it at the station 
itself). 


In the no-build alternative, improvements to street and 
transit facilities in the area would be extremely limited, and 
would consist of minor improvements. Small improvements to the 
continuity of the park system could be made without street relo- 
cation. 
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Appendix B - CARBON MONOXIDE CONCENTRATIONS - 1975, 1980, and 2000 


Maximum l-hour concentrations as predicted for all alternatives in the years 
1975, 1980 and 2000 are shown in this section for each of seven cross-sections in 
the Southwest Corridor. Maximum 8-hour concentrations were calculated using an 
EPA! methodology that applies a scaling factor (in this case 0.6) to the 1l-hour 
predictions. This scaling factor represents the combined effects of lower average 
traffic volumes during the peak 8-hour period compared to the peak l-hour period, 
and the persistence of worst-case l-hour meteorological conditions over an 8-hour 
period. Since the l-hour and 8-hour concentrations differ only by a scaling fac~ 
tor, separate graphs were not drawn for each. Instead, two vertical scales were 
drawn on each graph so that each point can be read as both a maximum l-hour con- 
centration (left-hand scale) and a maximum 8-hour concentration (right-hand scale). | 





A complete description of the project alternatives is given in Section 4.4. 


Note that the estimated completion date for any of the Build alternatives 
is 1980. Therefore, predicted concentrations for the Build alternatives in 
1975 do not refer to a real situation, but rather are presented only for 
relative comparison with the No-Build condition, 


Guidelines for Air Quality Planning and Analysis, Volume 9 
EPA-450/4-75-001, U.S. Environmental Protection Agency, Washington, D.C. 
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APPENDIX C 


TRANSPORTATION ANALYSIS 


The transportation analysis which follows was prepared by 
Central Transportation Planning Staff. It examines rail technologies, 
ridership, operating costs, and direct user benefit of transportation 
time savings. The analysis is based on a full application of the 


Urban Transportation Planning cycle. 


C-1 Rail Technologies Evaluated 
C-2 Travel Forecasting 
C-3 Operating Cost Calculations 


C-4 User Benefit Calculations 


APPENDIX C - Rail Technologies Evaluated 


C-l1 Technologies Evaluated. A series of rail technologies were select- 
ed for evaluation, to permit a broad-ranging investigation of the possibilities 
for the Southwest Corridor. In the early testing, express bus service was also 
included, but was eliminated in the Arterial Street options for a variety of 
reasons (principally the distances of expressways from the neighborhoods to be 
served by the corridor). The appropriateness of the various rail modes in 
application to Southwest service is discussed below. Commuter rail is useful 
as long as the frequency of service is less than 10 trains per hour. It can be 
operated over existing rail lines with no requirement for added grade-separation 
and the tracks can also accomodate other rail traffic. Conventional commuter 
rail rolling stock is compatible with high-platform stations, but the platform 
height and lateral placement differs from the measurements of rapid transit 
platforms, and such platforms are compatible with freight car operation. 





Rolling stock operated over conventional railroad trackage must meet 
safety standards, including required buffing strengths. Existing commuter 
rail rolling stock, because of relatively low rates of acceleration and 
deceleration and slow loading/unloading, is not suited to operations with 
close station spacing. For this reason it is heavily dependent upon vehicular 
rather than pedestrian access to stations, and is best adapted to suburban 
commuter trips of substantial length. 


The dual power vehicle, if used in joint railroad/rapid transit service, 
must reconcile a number of differing requirements including buffing strength, 
acceptable dimensions, high/low platform loading seating standards, method 
of fare collection, crew regulations, normal train length, tunnel ventilation 
and safety, etc. There are presently no U.S. self-propelled rail cars that 
will fit into Orange Line tunnels, nor any rapid transit cars of Orange Line 
dimensions that meet railroad buffing-strength requirements. 


For a variety of reasons, the dual power vehicle concept on which South- 
west Corridor analyses are based would employ a separate vehicle as an elec- 
tricity generating source. To avoid carrying fuel into electrified tunnels, 
a practice which the Massachusetts Department of Public Utilities forbids, 
the "power car" would be detached from a train at the point where right-of- 
way electrification commenced. The buffing strength and institutional prob- 
lems of joint railroad/rapid transit operation suggest application of the 
dual power vehicle only on rail lines given over to exclusive rapid transit 
use. Conversion of stations of such a line to high platform configuration 
may be preferable to modification of transit cars for both low and high 
platforms. 


Studies indicate that in most applications, overhead catenary electri- 
fication may be a lower-cost alternative to the power car for dual power 
operation. This approach would involve equipping vehicles with both third- 
rail pickup for inner city operation and pantograph or trolley-pole pickup 
for overhead electricationin the outer areas - a readily available, off- 
the-shelf technology, presently used on the Blue Line. Overhead electrifi- 
cation for moderate frequencies can be used without grade-separation and 
fencing of the right-of-way. However, for rapid transit frequencies, full 
grade-separation, fencing and high-platform stations similar to third-rail 
transit are required. 


The evaluation of power car service and catenary transit service in- 
volves the comparison of variable capital costs for rapid transit cars, power 
cars, storage and maintenance facilities, electrification of right-of-way, 
and power plant, and operating costs for maintenance and for delays from 
coupling and uncoupling power cars. 


Highway Network. A 1980 highway network was coded for the entire (152- 
city-and-town) Eastern Massachusetts Region by updating an existing 1963 net- 
work. Because this 1980 network was to be used only to derive travel times 
for input to trip distribution and modal split, however, (i.e., it was not 
intended that assignments be made to this network), the coding was simplified 
in certain areas. For example, ramps at some interchanges were not explicitly 
coded. For example, ramps at some interchanges were not explicity coded, and 
relatively minor arterial improvements were not all included. In addition, 
only distance and morning peak period and off-peak period travel times for the 
links were coded (i.e., such data as zero-volume speed and functional classi- 
fication were not coded). In addition, an arterial between Forest Hills and 
Massachusetts Avenue was coded into the 1980 highway network for purposes of 
Calculation only. 


Transit Networks. The 1980 computer processible transit networks were 
likewise updated from an existing 1963 transit network. These were the so- 
called 'No Build' and 'Relocated' transit networks. For the Southwest Corridor, 
the 'No Build' network was comprised of the existing Orange Line (on the ele- 
vated structure) from Downtown Boston to Forest Hills and commuter railroad 
service on the Needham Branch from South Shation to Needham Heights. The 
feeder bus network was assumed to be the same as exists today. For a detailed 
description of this bus network, see Fig. III-2 in the text. 'Relocated' 
network, on the other hand, was coded to include rapid transit service from 
the downtown Boston area, through Forest Hills, to Needham, with this service 
alignment along the existing Penn Central right-of-way. With this facility 
relocation, commuter railroad service on the Needham branch was assumed to be 
terminated. Manual adjustments were made to these forecasts to obtain boardings 
at the Forest Hills station in the alternative that terminates Orange Line 
service at that point. See Fig. V-5 for details of the proposed bus network 
for the 'Relocated' alternative. 


The third transit service alternative considered was the so-called 
"Shawmut Avenue Subway' alternative, whereas a computer processible represen- 
tation for this alternative was not produced, an estimate of patronage was 
made and a description is presented herein for completeness. The 'No Build' 
forecast was used as a basis for estimating the 'Shawmut Avenue Subway' alter- 
native patronage by applying elasticities developed from the Automoted Corri- 
dor Model. The elasticities are in the form of a series of graphs that relate 
a change in travel time with a change in modal split. This implies that the 
feeder bus route networks for the 'Shawmut Avenue Subway' alternative is 
exactly the same as the 'No Build' alternative since station and market are 
constant in both alternatives. 


The commuter rail service for three of these alternatives was assumed to 
be the same, that is, no change from the existing service. 


Trip End Generation. Trip end generation ( the estimation of trip ends 
produced and trip ends attracted in each MDPW 894 Traffic Zone) was carried out 
using regression equations previously calibrated to Eastern Massachusetts data 
for the Massachusetts Department of Public Works/Bureau of Transportation Plan- 
ning and Development (MDPW/BTP&D). These estimation relationships are strati- 
fied by transit accessibility and thus the estimated trip ends are sensitive 
to the transit service being tested (two estimates were made; one estimate 
for the 'No Build' alternative and one for the 'Relocated' alternative). 


The complete passes of a "conventional" transportation planning pro- 
cess calibrated to Eastern Massachusetts have now been completed; passes 
that assumed the 'No Build' and the ‘'Relocated' facilities in the computer 
processible transit network descroption. Teh estimates for the Shawmut 
Avenue Subway alternative were then developed manually using portions of 
the computer modelling process and the results from the other two alterna- 
tives. 


General Procedures. The procedures used to produce the patronage 
estimates wvolved estimation of population and employment levels in each 
of the 894 MDPW Traffic Zones within the Eastern Massachusetts Region, net- 
work "coding" of proposed 1980 Highway and Transit Systems (preparation of 
data in formats suitable for computer processing), estimation of trip ends, 
distribution of these estimated trip ends, estimation of modal choice 
(probability of using a specific primary mode, in this case transit) in- 
cluding choice of access mode for reaching transit, and assignment of transit 
trips to the proposed transit facilities/services. A detailed flow of these 
work steps is depicted in Figure COl. 


Population and Employment Estimates. An estimate of 1980 Population 
and Employment levels in each of the 894 MDPW Traffic Zones that comprise 


the Eastern Massachusetts Region was made. These estimates took into account 
exiting activity levels (1970) and various other further modifications were 
incorporated based upon building permit information collected by the Boston 
Redevelopment Authority (BRA) and other agencies. A summary of these estimates 
of population in the Southwest Corridor appears in Figure C-2. 


Network Coding. The procedures followed involved the coding of separate 
computer representations of a proposed 1980 highway network and the alterna- 
tive 1980 transit networks to be tested. 

Figure C-2 
Polulation and Employment Forecasts for Southwest Corridor (in thousands) 
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Catenary transit is more sensitive to line length, due to the fixed 
costs of electrication; whereas power car costs are more sensitive to train 
frequencies, because of coupling delay times and numbers of power cars re- 
quired. However, catenary transit proves less costly for any line length 
(up to 25 miles) with frequencies of 5 per hour or greater, and for line 
lengths up to 12 miles with frequencies of 3 per hour or greater. 


Rapid transit equipment, because of its high performance and rapid 
high platform loading, is suited to station spacings as short as one-half 
mile or less. The average spacing tends to be dictated by the size and 
cost (both construction and operation) of stations more than vehicle opera- 
ting characteristics. Compared to commuter rail, more walk-in ridership 
can be accomodated but feeder services remain important. The need for 
passengers to descend to below-grade stations and then ascend at the end 
of a trip makes rapid transit inefficient for very short trips. Rapid 
transit typically provides very high capacities by means of multi-car 
trains operated as frequently as every 90 seconds. Closer spacing of trains 
is normally found to be incompatible with the speeds and train lengths in- 
volved. Two or sometimes three branches are a practical maximum for rapid 
transit because service frequency would be inadequate with more branches. 
Branches ideally should be of nearly equal loading to facilitate division 
of services. The magnitude of investment required for rapid transit lines 
mitigates against their inefficient utilization. 


Light rail*, the Green Line technology, has performance characteristics 
Similar to rapid transit but is adapted by means of low-platform boarding to 
frequent stops, with ease and speed of passenger access offsetting the slower 
operating speed resulting from close stop-spacing. Light rail can be up- 
graded by grade-separation (running in cuts or tunnel as "Subway~surface" 
service) and even provision of high-platform stations where desired; tram 
cars providing interchangeably for low and high platforms are common in 
German cities, and are on order for San Francisco. Thus, the technology 
is well-suited to incremental improvement, such as piecemeal replacement of 
a surface line with a subway or elevated line. 


Light rail can be faster than equivalent bus service and can be operated 
directly into downtown subways, yet its accessibility and close stop-spacing 
(as little as one-fourth mile or less on the surface) make the technology 
useful for short local trips as well as moderate-length line-haul travel. 
Street running operation precludes use of trains longer than about 150 ffet 
overall, but at these lengths and the speeds involved, headways as short as 
45 seconds can be attained, using stations which accomodate two trains simul- 
taneously. Line capacities, therefore, approach those of rapid transit. 

This high trunk-line frequency makes light rail well-suited to systems having 
several branches, since headways can remain acceptable on each branch despite 
the dividing of service. 


C-2 Travel Forecasting This section describes the assumptions and 
procedures used in the preparation of patronage estimates for those alterna- 
tive transit service configurations for the Southwest Corridor. The transit 
configurations tested are as follows: 

o ‘No Build' Alternative 

o ‘Shawmut Avenue Subway' Alignment 

o '‘Relocated' Alignment in the existing 


Penn Central Main right-of-way 


-* The Standard LRV would not be compatible with existing and new rail transit 
cars on the Orange Line or with the stations on the Orange Line. 
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Trip Distribution. Trip distribution was performed again using a gravity 
model formulation developed previously for MDPW/bTP&D, although CTPS recali- 
brated "F-factors" for this model to more closely replicate observed calibra- 
tion-year (1963) trip length frequency distributions. Travel times input to 
the gravity model were combined highway-transit travel times, an electrical 
conductance type of formula was used for this combining function. Transit 
travel times were peak period "perceived" travel times, with the difference be- 
tween actual and perceived travel times being represented by a "penalty time" 
added to auto access links and a 2.5 multiplier applied to wait and transfer 
links. Highway travel times were average 24-hour times computer as weighted 
functions of peak period and off-peak period times. Three separate sets of 
24-hour highway travel times were thus computed; one set for home based work 
trips, one set for non-home based trips, and one set for the three other-home- 
based trip purposes (school, social-recreation, shop-personal business). 

These travel times were used to distribute 24-hour trips among the 984 Traffic 
zones in the Eastern Massachusetts Region for each of the five trip purposes. 


Using 1963 O-D data, factors were developed and applied to 24-hour trips to 
produce an estimate of morning peak period travel. Since the trip distribution 
process is again sensitive to the transportation (transit) system under con- 
sideration, two different forecasts were made for the 'No Build' and 'Relocated' 
alternatives. 


Modal Split. Modal split analysis was performed for the morning peak 
period (7-10 A.m.) only, using a modal split (transit probability) model 
calibrated and applied previously for the: MBTA, the Eastern Massachusetts 
Regional Planning Project, and the Massachusetts DPW. This model, comprised 
of a family of diversion curves, estimates the (post-distribution) modal split 
(between transit and highway modes) for given pairs of zones as a function of 
the trip-maker and of the transit/highway ratio of total (door-to-door) travel 
time, "excess" time (roughly, out-of-vehicle time), and outof-pocket cost. 
"Sub-modal split" is input by a manual process based upon examination of 
topography, development patterns, and transportation servic2 characteristics. 
For example, for each origin zone and for each major group of destination 
zones, the access modes and stations which will be utilized by those persons 
making a transit trip are specified on a percentage basis. Sub-modal split 
is estimated prior to modal split, and transit impedances between pairs of 
zones are estimated as weighted averages. The separate estimates were made 
for the 'No Build' and the 'Relocated' alternatives using the full modal split 
model. 


For the 'Shawmut Avenue Subway' alternative, a submodel of the modal 
Spliet model was used to relate the change in service characteristics of that 
alternative to change in estimated patronage. This analysis procedure, known 
as sensitivity analysis, related change in modal split, and thus transit usage, 
to the same four factors that comprised the total modal split estimation. 


Transit Assignment. The transit assignment procedure which was utilized 
combined the (input) sub-modal splits with the peak period transit travel (trip 
table) output by the modal split process to generate estimates of line volumes 
station boardings and deboardings, and mode of access to each station by zone 
of origin. The present efforts explicitly considered destinations only in the 
regional core, an area encompassing Downtown Boston and surroudnig areas such 
as the Fenway, Roxbury and Cambridge. These transit assignments were per- 
formed directly for the 'No Build" and "Relocated" configurations, and the 
"Shawmut Avenue Subway' was assigned by using the "No Build' results and the re 
Sults of the sensitiveity analysis. Once the peak period assignments were com- 
plete, estimates of 1980 24-hour (daily) patronage for each alternative were com- 
puted based upon existing relationships between morning peak period and daily 
usage. These relationships were derived primarily from the 1965 MBTA Special 
Count data and other boarding surveys that! have been done for the:MBTA in the 
past fe years. The 1980 daily boarding estimates were extended to the year 
1995 based upon projected changes in population growth throughout the South- 
west Corridor. 


Commuter Rail Forecasts - Methodology. The commuter rail forecasts 
are based on a range of 1980 forecasts for commuter rail ridership. This, Of 
course, differs from the standard methodology of relying on one forecast year 
projection. The range was used in the analysis because of the often-observed 
difficulty of the regional travel forecasting to replicate the fine-grained 
details of the commuter rail market. Section 4.5 refers to a growth in the SW 
car lines of 30% and 40% over the base (1974) case ridership. 





The 30% increase was based on the automated modelling procedure described 
above. More specifically, the model predicts a 26% rise in patronage based 
soley on demographic change (corridor populations and core comployment) and 
improved running speeds. The improved headways under consideration in the CRIP 
program were then factored in by use of manual "elasticities" for improved 
access and out-of-vehicle times derived from the modal split curves used in the 
Process. Consideration of the headway improvements led to the 30% estimate for 
increase in CRR ridership. 


Simultaneously, trend lines were established to compare with the travel 
forecasts. It was established that since 1971, the lines have been increasing 
at a rate of 8.36% per year. "straight lined," this would represent a 50% 
increase by 1980 over the base year. The 40% figure was arbitrary established 
as the upper end of the range, given most recent moderating trends in ridership 
since the end of the "energy crisis." 


Operating Costs. This section of the EA describes the methodology used 
to analyze the operating costs of proposed transit services in the SW corridor. 
Because the future trends of wages, material and fuel costs, and productivity 
are always uncertain, it was decided that estimates of costs of all new ser- 
vices would be based on present unit costs. Initially 1973 was used as the 
base year, but the formulas were revised to reflect 1974 cost structure when 
complete data for that year became available. 


C-3 Operating Cost Calculations, The primary sources of information 
used in preparing the cost formulas were the MBTA Statement of Cost of Service 
and Cents per Revenue mile for fiscal years 1965-1974, the MBTA Responsibility 
Accounting Manual, the monthly Function/Work Order Computer printouts and an- 
nual summary for Calendar year 1974, and the Itemized Budget of the MBTA for 
Calendar year 1975. 


The purpose in examining the Statements of Cost over ten years was 
to identify unusual non-recurring cost items and items repeating in multi- 
year cycles. When comparing expenses for different years for this purpose a 
wage-price index was applied to convert data to a common base. The investiga- 
tion covered bus, light rail and rapid transit services, but did not include 
trackless trolley. Rapid transit and light rail costs were studied in more 
detail then bus costs because they are considerably more complex. Because the 
objective of the cost formulas is to measure the change in costs resulting 
from a service change, rather than the absolute costs, all cost items that are 
systemwide costs not directly attributable to individual services were excluded. 
Most such items are included in the category "General". : 


For each of the three modes examined costs were divided into four cate- 
gories: 


a) Vehicle mile variable costs 
b) Vehicle hour variable costs 
C)jnt LseGeLacul ty cogcs 

Oo). sELOROLTL1oOnal scosts 


Vehicle mile variable costs included vehicle maintenance and servicing 
expenses, fuel and other power expenses maintenance of trolley wire or 
catenary where used, and wages of miscellaneous car service employees. Vehicle 
hour costs included wages of train crews and supervisors. Fixed facility ex- 
penses for the rail modes were subdivided into track-mile, route-mile and sta- 
tion costs for above ground lines, plus tunnel-mile costs for subway lines. 


Track mile costs included inspection, maintenance and repair of track, third 
rail where used, signals, and interlockers. Both field work and related shop 
expenses were included. Route-mile costs included such items as removal of 
snow and ice (average year), and maintenance of power distribution cables, 
fences, signs, communication systems, and headway recorders. 


Station costs included wages of collectors and porters, electrical and 
structural maintenance and repairs to stations, repair of vandalism damage, 
rubbish removal, and maintenance of fare collection and fire protection equipment. 
Maintenance and service of escalators was calculated separately, where 
applicable. An extra cost for dispatching was added at all train turnback 
points. Tunnel-mile costs included structural maintenance of tunnels outside 
stations, and maintenance of lights and pumps. 


Variable route-mile costs for buses are difficult to estimate from available 
data due to the considerable overlapping of routes but an amount to represent 
costs of shelters and bus stop signs and markings is included in the bus cost 
formula. 


Proportional costs included the MBTA's share of pensions, social security 
taxes, workmen's compensation and group insurance plus store expenses. The 
proportion factors for each mode varied according to the relative expenses for 
labor and materials, since the fringe benefits apply to labor only and the store 
expenses to materials only. 


In the formulas the cost of injuries and damages and claims settled was 
assumed to vary with the magnitude of vehicle miles but not directly with small 
changes in mileage. Therefore this cost was expressed in proportion to 100,000 
car miles rounded to the nearest 50,000. These costs were based on five year 
averages due to the fact that the accident rate varies from year to year. 


The component for the three modes are summarized in Figures C-3,4, and 5. 
In the case of light rail, the car-mile cost is an estimate derived from 
existing rapid transit and light rail costs, because there is as yet no operating 
experience with the new LRV's. 
Figure C-3 
Table 1 - Rapid Transit Cost Components - 1974 Data Base 


A. Car-mile cost (1.04) (Daily Car Miles) (300) For overhead catenary 
(lel )mansteagsor (1.04) 


B. Car hour cost (2.64) (Sched. l-way time in Hrs.) x [(6.28) (daily trips)+ 
(6.21) (2-car trips)+(12.42) (4-car trips)] (300) 


C. Track-mi cost with third rail (Track miles) ($41,000) 
with catenary (Track miles) ($39,000) 

D. Route mi cost (Route miles) ($17,500) 

Bs station Cost Surface-South Shore Type $152,000 per station 
Surface-Blue Line Type $106,000 per station 
Subway $160,000 per station 


Add $7,000 per year for each escalator 
Add $50,000 per year for each dispatch point. 


F. Tunnel mile cost (Tunnel miles) ($30,000) 
G. Pensions and Gratuities and store expenses (0.219) (Sum of items A-F inclusive 


H. Injuries and damages and claims settled $3,500 per 100,000 car miles 


Figure C-4 


Table 2 - Light Rail Cost Components - 1974 Data Base 


A. Car-mile cost (1.80) (Daily Car miles) (300) Estimated for LRV 


B. Car-Hour Cost (2.2) Sched. trip time l-way in hrs) (6.45) (Daily trips)+ 
(6.21) (2-car trips)+(12.42) (3-car trips)] (300) 


C. Track-mi Cost On private right of way, signalled (Track miles) ($22,000) 
In street or on reservation, no Signals (Track mi) ($21,000) 


D. Route mi Cost (Route miles) ($12,000) 


Be ApLaczonsCose Highland Branch Type $2,500 per station 
Subway $160,000 per station 


Add $7,000 per year for each escalator 
F. Tunnel mile cost (Tunnel miles) ($30,000) 
G. Pensions and Gratuities and store expenses (0.227) (Sum of items A-F incl.) 


H. Injuries and damages and claims settled 


Subway of right of way $10,000 per 100,000 car miles 
Street on reservation $20,000 per 100,000 car miles 
Figure C-5 


Table 3 - Bus Cost Components - 1974 Data Base 
A. Bus-mile cost ($0.61) (Daily bus miles) (100) 
B. Bus-Hour cost (2.0) (Sched trip time l-way) ($6.33) (Daily trips) (300) 


C. Route mi cost (Route miles) ($500) (Include only portions served by 
no other route) 


D. Pensions and Gratuities and store expenses (0.252) (Sum of items A-C incl.) 


E. Injuries and damages and claims settled 6,500 per 100,000 bus miles 


C-4 User Benefit Calculations. User benefits for all Southwest Corridor 
options were computed in terms of the perceived travel time changes, valued at 
$3.00 per hour. Computer representations of two transit service networks for 
the southwest were coded, one for the no-build option and its feeder services, 
the other for the relocated Orange line and its feeder services. Time spent 
aboard vehicles or walking either in access to the transit system or in dis- 
tribution was weighted at 1 perceived minute for each actual minute. Time 
spent waiting for either rapid transit trains on feeder services was weighted 
at 2.5 perceived minutes for every actual minute. Average waiting time was 
assumed to equal one-half of headway. From the two networks transit travel 
times between the centroids of all traffic zones in the region were computed. 


For the Southwest Corridor analysis travel times to downtown Boston and 
to Copley Square from all zones served by the Orange Line were compared for 
the no-build and relocated Orange Line options. From Essex station north the 
no-build and relocated Orange Lines would be identical, so any changes in 
travel time would occur south of Essex. Therefore, for trips originating in a 
given zone travel time changes to all zones north of Essex would be the same. 
Between 80 and 90% of trips from the southwest would have destinations north 
of Essex. Most of the rest would have a variety of destinations served by 
Back Bay station. It was determined that for trips in the latter category the 
average travel time saving from a given zone would be equal to the change in 
travel time from that zone to Copley Square. 


The total travel time change perceived by each zone was measured by 
multiplying the number of daily Orange Line riders originating in the zone by 
a composite travel time change based on the changes to Back Bay and to downtown 
Boston from that zone. The weighting factor varied from 80 to 100 % for down- 
town Boston based on the known travel if the relocated line increase travel 
time. The ridership used in the time change calculation was that of the 
Relocated Line if ridership increased and that of the existing line if rider- 
ship decreased. In this way both benefits to new riders and disbenefits to 
lost riders were included along with benefits and disbenefits to riders using 
both systems. 


A network including the Shawmut Avenue subway alignment has not been coded. 
However, most of the stations would be in the same locations as no-build 
stations and so only rapid-transit on-vehicle time would differ from the no- 
build option. Therefore, user benefits for most stations in the Shawmut Avenue 
option were based on comparative vehicle and walking access times in reaching 
the transit system. The analysis of travel time changes for the Southwest 
replacement service was based on a comparison of the sums of walking access 
times and running times to downtown Boston via the existing Orange Line and via 
a replacement service for all zones within walking distance of the replacement 
service. 


User benefits were also computed for trips originating on the Orange Line 
north of Boston or on connecting rapid transit lines and using the relocated 
line stations at South Cove and Back Bay for distribution. At present Back Bay 
trips are served by Arlington, Copley,Auditorium, and Prudential stations on 
the Green line and South Cove is served by Essex and Dover stations on the 
Orange Line. Travel times from all rapid transit lines to all zones that would 
be served by Back Bay or South Cove stations were computed for the existing 
transit networks and for the Relocated Orange Line network. All trips for which 
the relocated line would reduce travel time were assumed to direct to it. For 
each transit corridor the number of trips destined for each zone found to be 
served best by the relocated Orange Line was determined using CTPS-UTRAP trip 
tables. For each zone the number of trips was multiplied by the time reduction 


for the relocated line, to produce total time savings. 


Sample Travel Time Savings Calculation for Southwest Corridor 


The method used to compute travel time savings resulting from the Orange 
Line relocation is illustrated below for zone 102 in Jamaica Plain (Section IV, 
Figure IV-16). This zone is bounded on the north and west by Centre Street, 
on the south by Spring Park Avenue, Chestnut Avenue, and Boylston Street, and 
on the east by Penn Central Alignment. The transit skim time printouts show 
that from zone 102 to zone 047, taken as representative of downtown destinations, 
average transit time would be 29.0 minutes with the existing Orange Line, but 
only 23.1 minutes with the relocated Orange Line, or a reduction of 5.9 minutes. 
From zone 102 to zone 672, taken as representative of Back Bay destinations 
transit time would be 32.1 minutes with the base network but only 24.3 minutes 
with the relocated Orange Line, or a reduction of 7.8 minutes. Assuming that 
80% of relocated Orange Line demand from zone 102 is destined for downtown 
and 20% for Back Bay, the weighted average travel time saving from zone 102 
would be (0.8) (5.9) + (0.2)(7.8) = 6.28 minutes. An estimated 1570 inbound 
daily riders from zone 102 would use the relocated Orange Line in 1980 if it 
were operating. Assuming that inbound and outbound ridership is equal, and 
that travel time savings are the same in both directions, daily zone 102 time 
savings compared to the base system would be (2) (1570) (6.28) = 19719.2 person- 
minutes, or 328.7 person-hours. Taking annual savings as 300 times daily 
Savings results in an estimate of 98,610 person-hours per year saved in zone 
102. At a value of $3.00 per hour, the value of this saving is $295,830. 
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DESCRIPTION OF SERVICE PACKAGES 
Service Package A: Shuttle Train Service between South Station and Back Bay 


Service Package A offers rail shuttle service on the tracks connecting 
South Station and Back Bay (known as the Boston Terminal.) Riders leaving 
Franklin, Stoughton, and Providence commuter trains would walk across a plat- 
form, board a waiting Budd car shuttle, and alight at a temporary rail stop near 
Back Bay Station. The shuttle would return to South Station with persons 
wishing to use the rail services at South Station. 


In Service Package A, rail shuttles would meet every Franklin, Stoughton, 
and Providence train arriving in the AM peak period. Riders wishing to go to 
Back Bay would not have to wait an appreciable period of time for a shuttle. 
The rail shuttles could be scheduled to depart for Back Bay as soon as riders 
transferred from their train to the shuttle. During the AM peak period, there 
are two exceptions to this rule. Two of the shuttles respectively meet two 
arriving trains. Riders wishing to go to Back Bay from the first train must 
wait about five minutes for the shuttle's departure in each instance. 


During the PM peak period, shuttle trains are scheduled to meet all but 
two of the Franklin, Stoughton, and Providence trains leaving South Station. In 
these two instances, riders using the shuttle service must wait at South Station 
six minutes for one train and: ten minutes for another train. During the mid-day 
period, the majority of the arriving and departing commuter trains would be met 
by rail shuttles. 


Trains scheduled before 7 AM or after 7 PM would not be met by rail 
shuttles in this service package. Weekend trains would not be met. Demand for 
shuttle service at these times does not seem to. justify the cost of providing 
shuttle service by rail. 


AMTRAK trains would not be served by rail shuttles in this package. Back 
Bay does not appear to be a final destination for a share of inter-regional and 
interstate rail users that is large enough to justify the cost of rail shuttle 
service. 


Service Package B: Bus Service between South Station and Back Bay via the 
Mass Turnpike 


Service Package B offers bus service between the two Boston rail stations 
via the Massachusetts Turnpike. The service could be offered if a ramp were 
constructed to allow westbound busses on the Turnpike to return eastbound to 
South Station. The ramp would be located near Exeter Street and Huntington 
Avenue. 


In this Service Package, busses would meet Franklin, Stoughton, and 
Providence trains arriving at South Station. Rail riders of the rerouted 
branches and lines who wished to go to Back Bay would board buses at South 
Station. The buses would proceed to the Back Bay Station vicinity via Atlantic 
Avenue, Kneeland Street, and the Massachusetts Trun!tike. (See Map I). The 
buses would then exit the westbound Turnpike and drop off riders at a stop near 
Stuart Street between Dartmouth Street and Huntington Avenue. Persons wishing 
to board the rerouted branches and lines could board the bus at this stop. 

The buses would then return to South Station via a ramp crossing the Mass 
Turnpike near Exeter Street. The ramp would permit westbound buses to reenter 
the Turnpike in the eastbound lane. 


In Service Package B, buses would meet every Franklin, Stoughton, and 
Providence train arriving in the AM peak period. The buses would also be 
scheduled to arrive at South Station from the Back Bay stop prior to the depart- 
ure of every rerouted commuter train in the PM peak period. During the mid-day 
period, the majority of the arriving and departing commuter trains would be 
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served by buses. 


Trains scheduled before 7 AM and after 7 PM would not be served by bus in 
this service package. Trains scheduled on weekends will not met. Demand during 
the early and late periods of the day and on weekends does not appear to justify 
the costs of bus service. 


AMTRAK trains would not be served by buses in service package. Back bay 
does not appear to be a final destination for a share of inter-regional and 
interstate rail users large enough to justify the costs of bus service. 


Service Package C: Bus Service between South Station and Back Bay via local 
streets. 


Service Package C offers bus service to and from the same commuter rail 
arrivals and departures that are served in Service Package B. Service Package C 
differs from Service Package B in two respects. First, to serve Back Bay and 
South Station, buses operated in Service Package C use local streets instead of 
the Mass Turnpike. Second, the service in Package C can include stops at 
locations along the bus route in addition to serving the immediate vicinity of 
Back Bay Station. No intermediate locations can be served in Service Package B. 


Buses leaving South Station in Service Package C proceed to Back Bay via 
Atlantic Avenue, Kneeland Street, Stuart Street, Eliot Street, Providence Street, 
St. James Avenue, Clarendon Street, Buckingham Street, and Dartmouth Street. 

(See Map II). The buses will return to South Station via Dartmouth, Stuart, 
and Kneeland Streets and Atlantic Avenue. 


CHARACTERISTICS OF SERVICE PACKAGES 


Demand 


For the purposes of determining frequency of service in the three service 
Packages, the demand for travel to and from Back Bay Station and vicinity was 
assumed to remain unchanged by the rerouting of Franklin, Stoughton, and 
Providence trains via the Midland Branch. It was also assumed that all travel 
to and from Back Bay Station and vicinity by users of the rerouted commuter 
trains would be made by the services offered in the three packages. 


Neither assumption is completely realistic. Many persons currently using 
Back Bay Station do so because the inbound trains serve that station first. 
Their final destination may be located somewhere between the two Boston stations. 
(Some indication of the demand for travel to different Boston destinations is 
given in the Fringe Parking Study: Survey Findings, David A. Crane, Inc., 1975) 
When commuter rail service is rerouted via the Midland Barnch, Back Bay station 
and vicinity will be served after South Station. A transfer will be required to 
reach Back Bay. Daily demand for bus or rail service between South Station and 
Back Bay should be less than the present daily demand for Back Bay station by 
riders of the Franklin, Stoughton, and Providence trains. 


The purpose of an optimistic assumption for .demand for the service packages is 
to determine the highest possible operating expenses that could be justifiable 
with each service package. This procedure avoids underestimating the cost of 
the most favorable (from the economic standpoint) service package. 


Under the assumption that demand for travel to and from Back Bay Station 


remains unchanged by rerouting commuter trains via the Midland Branch, daily 
demand for the Service Packages is as follows: 
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To From 








Back Bay Back Bay 
Providence Trains 600 620 
Franklin Trains 360 340 
Stoughton Trains 180 140 

1,140 1,100 


The demand for travel to Back Bay is severely peaked. Ninety-three percent 
of the daily demand for travel to Back Bay from South Station by riders of 
Providence, Stoughton, and Franklin trains occurs within a three hour AM peak 
period. Seventy-three percent of that peak period demand falls within one hour. 


Demand for travel from Back Bay is also severely peaked. The three-hour 
PM peak period demand represents 87 percent of the demand for daily travel from 
Back Bay to South Station. The demand for peak hour travel from Back Bay 
accounts for 70 percent of the peak period travel. 


Service Frequency and Capacity 


Table I compares the number of departures from Back Bay and from South 
Station and the capacities associated with each service package. Peak period 
travel demand represents a large share (over 90 percent) of the daily demand for 
travel to and from Back Bay by riders of the rerouted lines. Frequencies for 
the service packages ‘were developed to allow buses or trains to meet every 
rerouted commuter train arriving at South Station in the AM peak period and to 
meet every rerouted commuter train departing from South Station in the PM peak 
period. The only exception to this is in Service Package A. The rail shuttle 
between South Station and Back Bay has scheduled departures from South Station 
that serve every AM peak period train arrival but one. In that instance, riders 
wishing to travel to Back.Bay must wait five minutes between the time of their 
train's arrival and the shuttle's departure. During the PM peak period, the 
rail shuttle from Back Bay meets all but two trains. In one instance, riders 
from Back Bay must wait six minutes from the time of their arrival at South 
Station for their train:to depart. In the other case, a ten minute wait is 
necessary. 


Virtually every rerouted commuter train entering or departing South Station 
during the mid-day period will be met by a bus or rail shuttle. There are two 
arriving trains that will not be met immediately by service to Back Bay in any 
of the Service Packages. In one instance, riders will have to wait six minutes 
for a departure to Back Bay. In the other instance, an eleven minute wait is 
necessary. : 


Table I shows that seated capacities offered in all three service packages 
exceed demand for travel to and from Back Bay. The number of bus departures 
scheduled in Service Packages B and C exceed the rail departures scheduled in 
Service Package A. This is because rail cars can be linked into trains while 
buses must depart individually. Several bus departures may be. necessary to meet 
the demand for travel to Back Bay by riders of a rerouted commuter train. Only 
one rail shuttle departure is necessary to meet each train. 


Travel Times 


Table II compares the travel times associated with the three service 
packages. Travel times associated with packages A and B are the same. From the 
standpoint of travel time between South Station and Back Bay both packages are 
favorable to Service Package C. 
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Fig. D-4 
TABLE II 


TRAVEL TIMES ASSOCIATED WITH 
SERVICE PACKAGES 


To Back Bay To South Station 

From South Station From Back Bay 
Service Package A 6 minutes 6 minutes 
Service Package B 6 minutes 6 minutes 
Service Package C 16 minutes . 16 minutes 


Reliability and Convenience 


Table III presents a ranking of service packages several standpoints of 
reliability and convenience. 


Fig. D-5 
TABLE III 


RANKING OF SERVICE PACKAGES 
FROM CONVENIENCE AND RELIABILITY 


ATANDPOINTS 
SERVICE PACKAGES 
A B i: 
Schedule Adherence a ie S| 
Walk time between trains 1 2 *, 
and shuttle 
Waiting time between 2 a 1 
trains and shuttle 
Convenience of Back Bay 4S 2 1 


locations served 


be 
It 


highest ranking (most favorable of the packages) 


Ww 
i} 


lowest ranking (least favorable of the packages) 


A package with a lower numerical ranking in a category is favorable to a 
package with a higher ranking. In some instances, two packages have the same 
rank in a particular category. This means that neither package is favorable to 
the other from this particular standpoint. The first category is arrival on 
schedule. Service Package A operates on a rail right-of-way between the two 
stations. There are six tracks on this right-of-way. The service package 
provides for a maximum of two shuttle trains operating simultaneously. Most of 
the commuter rail service will be rerouted from the right-of-way. The right-of- 
way would be used almost exclusively by the shuttle service. Travel times in 
Package A will not vary significantly. Of the services offered in the packages, 
the rail service will have the best record for on schedule arrivals. Bus service 
offered in Package C involves operation of buses entirely on local streets. 
Traffic congestion, construction, and parking violations are likely to contribute 
wide varations in travel time between South Station and Back Bay under Service 
Package C. Of the services offered, the bus service in Package C will have the 


poorest record for on schedule arrivals. 


The second category is length of walk at South Station necessary to 
transfer between the commuter trains and shuttle vehicles. Rail shuttle service 
is ranked favorably to services involving buses. Riders of rerouted commuter 
trains can almost always transfer across a platform to reach shuttle trains. 
These riders must walk further to reach the buses. 


The third category is the length waiting time necessary to transfer 
between vehicles at South Station. During the peak hour, several shuttle buses 
meet each train. Only one shuttle train meets each train. Buses have a greater 
potential than trains for loading and departing quickly. Service packages 
involving buses are ranked as favorable to rail shuttle service. 


The final category is the convenience of location of pick up and drop off 
points within Back Bay. Bus service on local streets has the potential for 
serving several locations along the route without effecting operations of 
service. These locations served by Package C are closest to major employment 
sites, served by the packages. The Back Bay location served in Package B is 
more convenient than the location served in Package A for most riders. The 
location served in Package B is closer than Back Bay Station to employment, 
shopping, and MBTA transfer sites. 


The comparison of service packages in Table III does not show any of the 
packages as favorable to the others from all four categories listed. Some of 
the categories are more important to riders or operators than others. Schedule 
adherence is of particular concern to operators, who must schedule vehicles and 
assign drivers shifts. It is also of importance to riders who must meet trains 
that are scheduled to leave South Station or who must arrive at work at a fixed 
time. Service Package C, while it has potential for serving the most convenient 
locations in Back Bay, offers the service that have the widest variations in 
travel times. 


ECONOMIC COMPARISON OF SERVICE PACKAGES 


Operating Expenses 


Operating expenses were calculated for 1975. The estimates for service 
packages involving buses were based upon a formula for the costs of MBTA bus 
operations. In this formula, cost is a function of vehicle miles and vehicle 
hours. For Service Package B, the formula was adjusted slightly to reflect 
cost savings from high speed operation on the Mass Turnpike. The estimates 
include the cost of deadheading. Appendix II outlines the methodology used to 
calculate operating expenses. 


Operating expenses for Service Package A were calculated from a formula 
for Penn Central operations. In this formula, cost is a function train miles 
and of car miles. 


Neither cost formula includes fixed costs associated with bus or rail 
Operations. Each Service Package would have negligible impact on the fixed 
costs of the MBTA system. These fixed expenses would be necessary regardless 
of which service package were implemented. 


Annual operating expenses for the Service packages are as follows: 


Service Package A $244,000 
Service Package B $180,000 
Service Package C $226,000 


Capital Expenditures: Construction Costs 


Service Package A: 


In order to operate rail shuttle service between South Station and Back 
Bay, it is necessary to provide a rail crossover at the B & A tracks near 
Massachusetts Avenue. This will permit shuttle trains to be operated on B& A 
tracks without interfering with the limited operation of other rail services 
on the B & A right-of-way (currently four trains daily.) An additional crossover 
at Back Bay may also be required. 


The cost of the Massachusetts Avenue crossover and necessary signalization 
was estimated by Mr. Paul Frazier of the MBTA to be upwards of $50,000. The 
construction of a crossover and signalization might be necessary as part of 
construction of a South Cove to Forest Hills Relocated Orange Line regardless of 
the type of shuttle service offered between South Station and Back Bay. The 
cost of the crossover and signalization may already be included in the cost 
estimate for Orange Line relocation. It will be assumed for this analysis that 
these costs are not included inOrange Line relocation estimates and that the 
costs must be ascribed fully to the provision of Service Package A. 


If Back Bay Station cannot be used during the construction phase of the 
Orange Line Relocation, it will be necessary to construct two low level boarding 
platforms near Clarendon Street. The cost of two platforms was estimated by 
the C.T.P.S. Design Section to be $2,800 at current prices. These platforms 
would be long enough to accommodate the longest rail shuttles (4 Budd cars) 
envisioned in Service Package A. The cost of two stairways connecting the 
boarding platforms to Clarendon Street was also estimated by the C.T.P.S. Design 
Section. At current prices, the stairways would cost about $30,000. The cost 
of two shelters at each platform would be $40,000. 


The total cost of construction necessary to implement Service package A 
would be somewhere between $175,000 and $190,000, if Back Bay Station cannot be 
used during the construction phase of Orange Line Relocation. For the purposes 
of this analysis, an estimate of $190,000 was assumed. 


Service Package B: 


The construction of a ramp over the Massachusetts Turnpike is necessary in 
order to provide the service offered in Package B. The ramp would remain in 
operation until rail service to Back Bay Station is returned to the Stoughton 
Branch, the Franklin Branch, and the Providence Main Line following the 
construction phase of Orange Line Relocation from South Cove to Forest Hills. 
The ramp would be located over the Massachusetts Turnpike between Dartmouth 
Street and Huntington Avenue. Map III shows the ramp and its relationship to 
the Turnpike. The ramp allows westbound buses from South Station to return to 
the Station via the eastbound portion of the Turnpike. The ramp allows westbound 
buses from South Station to return to the Station via the eastbound portion of 
the Turnpike. The ramp's design permits bus riders to be picked up and dropped 
off near Stuart Street and Huntington Avenue. 


The Design Section at the Central Transportation Planning Staff estimated 
the cost of construction of the ramp and analyzed the concept of the ramp for 
its advantages and disadvantages. The ramp would cost about $1,350,000 to 
construct at current prices. 
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Following the construction phase of Orange Line Relocation, operation of 
buses on the ramp would no longer be necessary. There would be two options for 
restoring the Turnpike to its original condition and capacity within the vicinity 
of the ramp. The first option is to dismantle the bridge. The second option is 
to let the bridge stand, dismantle the elevated eastbound portion of the ramp, 
and replace the wall and backfill that were removed to construct the westbound 
portion of the ramp. 


The $1,350,000 estimate does not include costs associated with either 
option. The first option, dismantling the bridge, would probably cost as much 
as construction of the ramp. It would be as disruptive to Turnpike operations 
as construction. 


The second option would be less disruptive than the first option to 
Turnpike operations. The second option would cost roughly 30 to 40 percent of 
the construction cost. It would bring the estimate of capital expenses for 
Service Package B to between $1,750,000 and $1,900,000. For the purposes of 
this analysis it will be assumed that construction costs for Service Package B 
are $1,850,000. 


The $1,350,000 estimate does not include the cost of taking or leasing any 
necessary land. All of this land is owned by the Massachusetts Turnpike 
Authority. Appendix I is an itemization of the expenditures necessary for 
construction that are included in the estimate. 


Service Package C: 


There are no capital expenditures associated with Service Package C. 


Capital Expenditures: Rolling Stock Requirements 


Service Package A: 


The provision of rail shuttle service described in Package A requires 7 
Budd cars. These cars would be operated in two trains during the AM and PM peak 
hours. . During much of the day, service could be provided with the operation of 
a Single Budd car. 


From discussions with Mr. Thomas Humphrey of EOTC and Messrs. Paul Frazier 
and Wally Williams of the MBTA, it was concluded that it was possible to obtain 
Budd cars. AMTRAK will be offering surplus coaches and locomotives for sale or 
lease in the next several years. Seven coaches could be leased from AMTRAK. 

A locomotive could be purchased from AMTRAK. The coaches and the locomotive 
could be operated on B & M tracks. They would replace seven Budd cars currently 
used on B & M tracks. These Budd cars could then be used to provide rail shuttle 
service. 


The cost of rolling stock for Service Package A is estimated to be about 
$33,000. This estimate includes the cost of leasing seven coaches from AMTRAK 
for a four year period and the cost of purchasing one E-8 locomotive. (These 
are currently sold at very low prices.) Once direct service to Back Bay is 
resumed, the locomotive could be sold as scrap. The resale value of the locomo- 
tive was reduced by the appropriate discount factor and was, then, subtracted 
from the estimate. 


Service Package B: 


During the AM and PM peak hours, the operation of eleven buses will be 
required to provide the service described in Package B. Only one of the buses 
will operate as a shuttle during the entire day. Some of these buses will make 
only one trip between South Station and Back Bay during each peak period. These 


buses could be operated on other MBTA routes during the remainder of the peak 
period. 


In spite of the potential for interlining buses under Service Packages B 
and C with other MBTA bus services, it is not assumed in this analysis that the 
buses are used to serve other MBTA routes. Existing MBTA services are already 
scheduled to form pieces of work. It is assumed that a service package must be 
viable without the possibility of interline scheduling. 


The cost of rolling stock in Service Package B is estimated to be about 
$409,000. This estimate is based upon the cost of the eleven buses necessary 
to provide service during the peak hours. The resale value of the buses after 
four years was reduced to present value and subtracted from the estimate. 


Service Package C: 


The cost of buses for Service Package C is about $580,000. The procedure 
for arriving at this estimate is the same as the procedure used to arrive at the 
cost of buses for Service Package B. The estimate is based upon the cost of 
the 17 buses necessary to provide service during thepeak hours. The resale 
value of the buses after four years of service was reduced to present value and 
subtracted from the estimate. Appendix II outlines the methodology used to 
estimate rolling stock expenses. 


Summary of Capital and Operating Costs 


Table IV compares operating and capital costs associated with each service 
package. The operating expenses for each service package were converted to their 
present value (in 1975 dollars.) This conversion permits expenses incurred over 
time, such as annual operating expenses, to be combined with expenses incurred 
at the onset of service, such as capital costs. 


In this analysis, each service package was assumed to be in operation for 
a four years period. It is estimated that the construction phase of South Cove 
to Forest Hills Orange Line Relocation will last four years. A discount rate 
of four percent was assumed in the analysis. 


It must be reemphasized that these estimates assume services supplied 
between South Station and Back Bay that will accommodate the current demand for 
use of Back Bay Station by riders of Franklin, Stoughton, and Providence trains. 
The actual demand for the service packages may be considerably less for reasons 
already discussed. 


The costs associated with each service package would be less than those 
presented in Table IV, if the actual demand were lower than the assumed demand. 
If service were reduced by proportional amounts for each package, the costs for 
each package would not decrease proportionately. 


Table IV shows that Service Package B is the most favorable package from 
the standpoint of operating expenses. Operating expenses for Service Package B 
are about $170,000 less than operating costs for Package C and about $240,000 
less than operating costs for Package A. 


Offering Service Package B instead of the other services described results 
in a savings in operating costs. This savings is more than offset by additional 
capital expenses associated with Service Package B. The capital expenses for 
Service Package B exceed capital costs for Package A by over $1,900,000 and for 
Package C by over $1,500,000. The savings in operating expenses by offering 
Package B cannot justify the capital expenses associated with that Service 
Package. 


Estimates of expenses for Package A and C are close to one another. 
Package A is favorable to Package C from a cost Standpoint. Either package is 
greatly favorable to Package B from the standpoint of total costs. 


Fiq. D-7 
TABLE IV 
TOTAL COST IN 1975 DOLLARS 


FOR SOUTH STATION TO BACK BAY 
SERVICE PACKAGES 


SERVICE PACKAGES 


A B Cc 
Operating Expenses $ 921,000 $ 681,000 $ 852,000 
Capital Expenses 
Construction 190,000 1,850,000 - 
Rolling Stock 33,000 409,000 580,000 
Total Expenses $1,144,000 $2,940,000 = 1,4527000 


1Assumes a 4 percent discount rate. Operating expenses are the total 


expenses for providing service over a four year period (the duration of 
the construction phase of Orange Line Relocation.) 


PROVISIONS TO IMPLEMENT SHUTTLE SERVICE 
Service Package A: 


Certain steps must be taken to make the implementation of rail shuttle 
service possible. First, platform space at South Station must be dealt with. 
In addition, the peaked arrival of commuters at South Station must be considered 
in any plan to provide rail shuttle service. 


Platform space at South Station is the first consideration. There are 
eight platforms at the Station. During the day, the platforms are used to store 
trains scheduled for evening rush hour service. There will probably be no free 
(completely unoccupied) platforms during the day. Shuttle trains would have to 
load and unload at the ends of the platforms furthest from the South Station 
terminal. 


The platforms are between 600 and 800 feet in length. The act of transfer- 
ring between shuttles and commuter trains would involve = 3 minute wald, if the 
shuttles and trains did not occupy sets of tracks that share the same platform. 
The shortage of platforms would make it difficult to assure that there will be 
Space available to accommodate on the same platform every pair of commuter train 
and rail shuttle scheduled throughout the day. 


Several steps may be taken to alleviate the shortage of platform space. 
Commuter rail service between Boston and Needham will probably be suspended 
during the period when shuttle service is anticipated between Back Bay and South 
Station. This will free up some platform space for shuttle trains. Also, some 
of the trains stored all day at South Station and scheduled for evening service 
could be stored on side tracks to the main trackage between South Station and 
paar of Movable steam generators would have to be installed at the side 
tracks. 


The peaked arrival of rail commuters at South Station in the morning is 
the second consideration. Between 8:10 and 8:16 AM, three trains arrive at 
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South Station carrying a total of over 1,000 persons. With the rerouting of 
Franklin, Stoughton, and Providence trains via the Midland Branch, upwards of 
1,500 persons will arrive at South Station within this small time period. 


Pedestrian transfer between trains, during this peak, would involve some 
of the riders who wish to transfer, walking down one platform and up another 
during this period. At the same time that some riders are walking up the plat- 
forms to board the shuttles, other riders will be walking down the platform 
towards the terminal area. While some congestion will be encountered, the 
option of rail shuttle service will still result in shorter total travel times 
than are associated with Service Package B and C. 


The simplest solution to the difficulties involved in pedestrian transfer 
is to allow riders of several of the peak hour trains to continue to Back Bay 
without having to transfer at South Station. By 1977 or 1978, the MBTA plans 
to modify some of its trains to allow 'push-pull operations'. This will enable 
trains to arrive at South Station via the Midland Branch and to continue to Back 
Bay in reverse. Transfer at South Station to Back Bay would not be necessary. 
Even before the trains are modified to allow push-pull operations, trains 
arriving at South Station can be operated in reverse to Back Bay using additional 
locomotives. 


Service Package B: 


In their analysis of the ramp to be constructed in conjunction with Service 
Package B, the CTPS Design Section pointed out the deficiencies in the ramp's 
design. The deficiencies are primarily a result of severe space constraints 
along the Massachusetts Turnpike right-of-way in the vacinity of Back Bay. 

These deficiencies are as follows: 


(1) Grades on the ramp are very steep. The upgrade (westbound) 
is about 10 percent. The downgrade (eastbound) is about 11.5 percent. 
These grades exceed the maximum allowable limits prescribed in the AASHO 
Handbook (American Association of State Highway Officials, A Policy on 
Design of Urban Highways and Arterial Streets, Washington, D.C., 1973). 


Winter road conditions would make bus operations on this ramp hazardous. 


: (2) The inside turning radius on the bridge is 40 feet, which is 
very tight. A bus can maneuver the turn, but the design is undesirable. 


(3) During construction of the ramp, at least one lane (and 
sometimes two lanes) of the Mass. Turnpike in each direction would have 
to be closed. Stuart Street traffic would have to be detoured or limited 
during construction. 


(4) During operation of buses on the ramp, section of the right 
lane of the Turnpike eastbound would have to be closed. This section 
would extend from a point west of Huntington Avenue to a point about 400 
feet east of Dartmouth Street. It would allow buses using the ramp to 
accelerate on the eastbound Turnpike without interference from other 
traffic on the Turnpike. 


(5) During operation of buses on the ramp, the entrance to the 
Turnpike westbound from the Clarendon Street Parking Garage could not be 
used. The operation of that entrance would interfere with buses decelerat- 
ing in the right hand lane of the Turnpike westbound to use the ramp. 


(6) During one period of construction, the steel beams for the 
bridge would have to be set in place. At this time, no traffic can be 
operated on the Turnpike within the vacinity of the ramp. This phase 
would last one to two weeks. 


Service Package C: 


There are no obstacles to implementing Service Package C. 


CONCLUSIONS AND RECOMMENDATIONS 


There are serious disadvantages associated with Service Packages B and C 
which lead to the conclusion that Service Package A is the best option (of the 
three) for the South Station to Back Bay shuttle service. Almost all of the 
strong points held by either Service Package B or C are also held by Service 
Package A. 


Service Package B has the distinct disadvantages of highest total costs 
and of inference with the Mass. Turnpike during ramp construction and during 
service operation. Service Package C has as its weak points the longest travel 
times and poorest potential for schedule adherence. Service Package A has none 
of these disadvantages. The shortage of platform space is an obstacle to 
implementing Service Package A. This obstacle is not insurmountable. 


Serve Package A has three major strong points. The package offers a high 
potential for schedule adherence. Travel times associated with the package are 
relatively low. The service has relatively low costs. 


Service Package A is less favorable than Service Package C from the 
standpoint of convenience of locations served. This must be weighed against 
the areas where Package A is favorable to Package C - i.e., travel times and 
schedule adherence. It is the conclusion of this analysis that Service Package 


is the best option (of the three) for South Station to Back Bay shuttle service. 


D=-15 


Fia. D-8 
APPENDIX I 


SUMMARY OF CONSTRUCTION COSTS 
FOR RAMP OVER MASS. TURNPIKE 


Excavation & Earthwork s 200,000 
Roadway Material 210,000 
(mix, concrete, edging, etc.) 
New Bridge 355,000 
Viaduct Section 210,000 
Safety Controls 40,000 
Sub Total Sl, Od 97000 
Misc. 20% 203,000 
$1,218,000 
Const. Eng + 10% 121,800 
$1,339,800 
Shelter 20,000 
$1,359,900 
Approxes »l.35 million 
x -30 to .40 to dismantle ramps 
to bridge 
Approx. Seno etom eo 0am. uLon 
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APPENDIX II 
DETAILS OF EXPENSES FOR 


SERVICE PACKAGE A - 
RAIL SHUTTLE SERVICE 


Operating Expenses 


1975 Cost Model: $5.21/train mile - indirect cost 
$2.75/RDC mile - crew, fuel, and maintenance 


Round trip distance - South Station to Mass. Avenue and return is 
3.92 miles 


Daily Round Trip Cost: 22 trains per day 
x 3.92 miles 


86.24 train miles per day 
x $ 5.21/train mile 


$449.31/day 
Total daily cost of 22 shuttle trains is 


$934.41 per day 
x 261 days per year 


$243,881 per year 


4 annual payments of $1.00 have a present value of 3.775. Discount 
rate assumed to be 4 percent. 


$243,881 per year 
x er mts 


$920,651 over four year period 


Rolling Stock 


7 coaches 
x $100 per month 


$700 per month 
x 48 month 


$33,600 
x 0.9375 factor for present value of 4 year 


$31,500 stream of costs 
$ 7,500 estimated cost of E-8 locomotive 


$39,000 
$ 6,400 present value of saluage value for E-8 


$32,600 cost of rolling stock 


Fig. D-19 


DETAILS OF EXPENSES FOR 
SERVICE PACKAGE B - 
EXPRESS BUS SHUTTLE 


Operating Expenses 


Deadheading allowance of 5 miles and 30 minutes per bus. 


Movement costs 


254, 1 vehicle miles per day 
ET eye per vehicle mile for express service 
$254.1 per day for express service in 1975 dollars 


Platform costs 


Spey) vehicle hours per day 
x Lotsa oS per vehicle hour 


Sas per day 
Total gaally cose invl9/5)a0llars, 1s 5691.2 


$ 691.2 per day 


x 261 days per year 
$180,403 per year 

x ela he factor for present value of 4 year stream 
$681,021 


Rolling Stock Costs 


Assumes no interlining with other MBTA services. 
Assumes 4% discount rate 

Assumes depreciation of $7,000 per year 

Assumes $70,000 to be cost of new bus 


Resale value is about $36,000 in current dollars 


$ 7,000 per year depreciation 

x 4 year period of oepration 
$28,000 depreciation 
$70,000 cost of new bus 

- 28,000 depreciation 
$42,000 resale value in future dollars 

x 07655 factor to reduce future value to present value of $42,000 
$35,910 


Cost of bus is $34,090 ($70,000 minus resale value) 


$34,090 per bus 
x eZ buses 
$409,080 cost of buses 


Operating Expenses 


Fig. D-ll 


DETAILS OF EXPENSES FOR 
SERVICE PACKAGE C - 
LOCAL BUS SHUTTLE 


Deadheading allowance of 5 miles and 30 minutes per bus 


Movement costs 


PAS EAT 
Ey ta)! 


$2562 


Platform costs 


44.9 


er Be yo 3s, 


$608.4 


vehicle miles per day 
per vehicle mile for local service 
per day for local service in 1975 dollars 


vehicle hours per day 
per vehicle hour 
per day 


Total daily cost in 1975 dollars is $864.60 


x 


$ 864.60 


Rolling Stock 


See details 


x 


$ 34,090 
Li 


$579,530 


for 


per day 

days per year 

per year 

factor for present value of 4 year stream 


Service Package B for assumptions 


per bus 
buses 
for rolling stock 





EXPRESS BUS SERVICE PACKAGES 


Prepared by: 


Transit Operations Section . 
Central Transportation Planning Staff 
27 School Street 

Boston, Massachusetts 

December 1975 


INTRODUCTION 


Two groups of bus routes (service packages) have been developed for use as 
assumptions in conjunction with Orange Line South alternatives to estimate future 
demand for these alternatives. This memorandum describes the bus routes and 
identifies costs, times and fares associated with each service package. 


DESCRIPTION OF SERVICE PACKAGES 


Service Package I: Express Service Between Birds Hill, Needham Center, and 
Needham Heights and Boston 


During the construction phase of the South Cove to Forest Hills Orange 
Line Relocation and Forest Hills to Needham Transit Improvements commuter rail 
service could not be operated on the Needham Branch. Commuter rail riders using 
stations outside of Needham could use existing feeder bus service to the existing 
Orange Line during construction. No alternative public transportation service 
currently exists for commuter rail riders using Needham stations. Service 
Package I was develoved as an alternative service that was comparable to 
commuter rail service to Needham that could be used as an assumption in project- 
ing Orange Line demand during the construction phase. 


Service Package I offers express bus service via the Massachusetts 
Turnpike between Needham and Boston. All bus service in this package would 
operate in one direction only on a loop serving one stop each at Needham Heights, 
Needham Center, and Birds Hill station vacinities. Buses would operate on the 
loop via Highland Avenue, Great Plain Avenue, and Route 128. (See Map I) Buses 
from Boston would enter Highland Avenue from Route 128, turn on Great Plain 
Avenue, and return to Route 128 at the Great Plain Avenue access ramp. Having 
served the loop, buses would then proceed to Boston via the Mass. Turnpike. 


During the morning and evening peak hours, two Boston locations, Copley 
Square and South Station, would be served separately by express buses to and 
from Needham. (See Map II) Service frequencies between Needham and South 
Station would be greater than frequencies between Needham and Copley Square. 


During the remainder of the day, two Boston locations would both be 
served by the same express buses to and from Needham. A bus from Needham would 
proceed first to Copley and, then, to South Station. The bus would return to 
Needham serving, first, South Station, then, Copley Square, and proceeding to 
Needham via the Mass. Turnpike. 


Service Package II: Express Service Between Needham Junction, Needham Center, 
and Needham Heights and Boston. 


The second service package was developed for use as an assumption in 
conjunction with an assumed relocated Orange Line and a double track railroad 
or transit extension to Route 128 via the Needham Branch right of way. MThrough- 
out the day, express bus service would be offered at three stops in Needham 
near the Needham Heights, Needham Center, and Needham Junction stations. Buses 
from Boston would reach Needham via the Mass. Turnpike and Route 128. Buses 
would leave 128 at the Highland Avenue exit, operate on Highland Avenue and 
Chestnut Street, dropping off riders at Needham Heights and Needham Center 
stops, turn around at Needham Junction, serving that stop, operate in the 
reverse direction on Highland and Chestnut, picking up riders at Needham Center 
and Needham Heights, and then proceed to Boston. (See Map I) 


As is the case with service assumed in the first package, Service Package 
_II provides that the two Boston locations, South Station and Copley Square, are 
served separately during the morning and evening peak hours. Peak hour service 
to South Station is more frequent than service to Copley Square in Service 
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Package II. Off-peak service was found to not be justifiable as a result of 
demand analysis. 


CHARACTERISTICS OF SERVICE PACKAGES AND OF 
CURRENT COMMUTER RAIL SERVICE 
Demand 


For the purpose of determining service frequencies for Service Package I, 
daily inbound ridership was assumed to be 800. This assumption is consistent 


with CTPS estimates of 1980 ridership for the 'base case'. In the base case, 
transit service to be Southwest Corridor is assumed to be the same in 1980 as 
present service. The base case is a 'no build alternative'. Needham is served 


in the base case by commuter rail operating at the same frequencies and serving 
the same stations as present service does. 


The CTPS estimates for 1980 inbound ridership boarding at stations in 
Needham are as follows: 


Needham Heights 97 
Needham Center 198 
Needham Junction 304 
Birds Hill 307 

906 


Service Package I was designed to provide express bus service to Needham Heights, 
Needham Center, and Birds Hill that is comparable to present rail service to 
these three locations. Demand for Service Package I should be less than the 
CTPS estimate for inbound ridership at the four Needham stations. Express bus 

in Service Package I does not serve Needham Junction. Commuter rail in the CTPS 
"base case' estimates is assumed to serve Needham Junction. 


- Not all of the 304 base case riders at Needham Junction would abandon 
public transportation for their autos if Service Package I were offered in lieu 
of base case rail. The majority of the riders would board at locations near 
Needham Junction that are served by express bus, i.e., Needham Center and Birds 
Hill. Hence, the estimate of 800 daily inbound boardings of Service Package I 
is consistent with CTPS estimates for ridership of transportation alternatives 
in the Southwest Corridor. 


Daily ridership for Service Package II was assumed to be considerably less 
than ridership on Service Package I, since Service Package II is to be offered 
in conjunction with a highly competitive transit alternative, double track 
commuter rail or the Orange Line extended to Route 128. Daily ridership was 
estimated to be 3000 for Service Package II. This estimate is approximately 
the same as CTPS estimates of 1980 base case riders who walk to the three 
stations served by Service Package II. 


Service in off-peak hours for Service Package II will not be justifiable 
unless demand is uniform throughout the day. Normally, demand for transporta- 
tion is peaked, and demand for public transportation is more severely peaked 
than demand for auto trips. 


To determine peak hour demand for the service packages, a comparison was 
made of express bus services in the vacinity offered. Table I shows peaking 
characteristics. Ridership on the Needham branch is severely peaked. Ninety- 
six percent of all inbound trips are made in a three hour peak period. Peaking 
on an express bus line serving Riverside is even more severely peaked. 


Of the markets served by express bus in the MBTA district, the market 
served by the Riverside bus is the most similar to the market in Needham, 
Persons living in the areas served by the Riverside express bus and persons 
living in areas served by commuter rail in Needham have similar tripmaking 
patterns and have similar socio-economic characteristics. Both areas are about 
the same distance from downtown Boston. All this information supports the 
assumption that demand for express bus service offered in Service Package I will 
be as severely peaked as the present demand for rail service in Needham. 


Table I also shows that within the peak period demand is distributed more 
evenly for express bus service than for rail service. Peak hour express bus 
inbound ridership represents, at most, fifty-seven percent of the peak period 
inbound ridership. Eighty-four percent of Needham's inbound peak period rial 
trips occur within one hour. This is because three of Needham's five peak period 
trains leave within one hour. Bus Service requires more departures than rail 
service to provide equivalent overall, line capacities. These departures are 
more evenly distributed throughout the peak period than the distribution of rail 
departures are. This information supports the assumption that peak period 
inbound ridership for Service Package I would be more evenly distributed than 
current ridership for commuter rail. 


The double track commuter rail or Orange Line extension to Route 128 will 
capture larger shares of transit ridership during off peak hours than during peak 
hours, if express bus service is offered throughout the day. As a result, the 
peaking characteristics of ridership for Service Package II will be similar to 
characteristics of current commuter rail ridership. The small percentage of 
off-peak ridership shown for commuter rail in Table I supports a conclusion that 
express bus service would not capture sufficient ridership to be justifiable in 
off-peak demand more effectively than express bus service to Boston would. 


Service Freguency and Capacity 


Any express bus service designed to be comparable to Needham's rail service 
must offer higher frequencies to the major downtown destination, because the 
capacity of the train serving the Needham Branch greatly exceeds the capacity of 
an express bus. Table II compares service frequencies (in terms of inbound 
departures), seated capacities, and demand for the two Service Package and for 
the currently offered rail service. For Service Package I, Copley and South 
Station are served separately in the peak period and are on the same route during 
the remainder of the day. Daily departures and capacities shown for express bus 
packages in Table II are to either Copley or South Station. For Service Package 
I, 30 buses leave Needham daily. South Station is served by 27 of these buses, 
and Copley is served by 9 of these buses. 


All departures and capacities shown in Table II for rail service are for 
either South Station or Copley. Both destinations are served by each departure 
by rail. Seated capacity for rail during the peak hour greatly exceeds Needham 
demand. The additional capacity for rail is necessary to accommodate riders 
boarding at stations outside of Needham. 


Both Service Packages have the capacity to serve estimated demand. Service 
Package I offers more frequent service than current rail service in order to 
provide line capacity equal to the line capacity offered by rail. 


Travel Times 


Table III compares travel times of two service packages and current rail 
service to Needham. Table IV presents this data in the form of a mock schedule. 
With a few exceptions, scheduled travel times by rail are similar to travel times 
estimated for the two service packages. 
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Fig. D=-15 
TABLE II - SERVICE FREQUENCIES AND CAPACITIES INBOUND FROM NEEDHAM 


Service Package I: Service Package II: Current Rail Service: 
Departures Seated Demand Departures Seated Demand Departures Seated Demand- (4 
Capacity Capacity Capacity Needham 
Stations 
Weekday 
Peak Hour (AM) 
To South Station 9 450 2 250 
To Copley 3 150 aE 2 100 50 
To South Station 3 1350 660 
Peak Period (AM) 
To South Station 14 700 2 450 
To Copley 3 150 zu 2 100 ee 
To South Station 5 1710 780 
Daily Ta) 
To South Station 13 . 650 5 
To Copley 30 1500 800 2 100 300 a 
To South Station 2 2250 810 
Weekend 
To South Station 10 500 0 0 7 630 
To Copley 


To South Station 
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Service Package I 
Needham Hts. 
Needham Ctr. 
Birds Hill 
Copley 
South Station 


Service Package II 
Needham Hts. 
Needham Ctr. 
Needham Jct. 
Copley 
South Station 


Bus to South 


Station 


Fig. D-17 
TABLE IV 


A.M. PEAK 


(READ DOWN) 


eee 
da2G 
7231 
S503 


7:36 
7230 
73:29 
8:03 


Bus to 
Copley 


MOCK SCHEDULE 


Commuter 
Rail 


MIDDAY 
Bus Rail 
(READ DOWN) 
11:57 12:00 
12:01 12:04 
12:05 12:12 
12:29 12:36 
12:40 12:40 


MIDDAY 
Bus Rail 

(READ UP) 
3:34 3:36 
3:38 a4 
3:42 Ee ey 
3:14 3:04 
3:00 3:00 


Deer 


Fares 


At the time of writing this memorandum, rail fares to Needham are as 
follows: 


Between South Station (or Copley) and - One Way Fare 
Birds Hill Seed 
Needham Junction | Beas, 
Needham Center 1.30 
Needham Heights Le a5 


It is consistent with the MBTA Fare Review Task Force recommendations 
for changes in express fares for 1976 to assume that an express bus service 
to Needham would have a minimum of $1.00 and possibly $1.25 one way fare. 


At the time of writing this memorandum, changes in the fare structure 
are being studied by the MBTA. These changes are being made to achieve greater 
‘consistency between fares charged and transit services provided throughout the 
MBTA District. It is impossible to predict what discounts would be available 
to commuters using express bus or what commuter rail fare structure will be 
in effect at the time assumed for implementation of express bus service pack- 
ages. 


Costs 


Based upon 1973 and 1974 MBTA bus costs with adjustments more efficient 
fuel consumption associated with express service and for a ten percent increase 
in costs annually, costs of Service Packages I and II are, respectively, $760, 
000 and $325,000 in 1976. Cost of service minus revenues for 1976 for Service 
Package I is $315,000 if one way fares are $1.00 and $205,000 if one way fares 
are $1.25. Cost of service minus revenues for 1976 for Service Package II is 
$170,000 if one way fares are $1.00 and $130,000 if one way fares are $1.25. 


Options for Bus Service Between 
Boston and Roslindale/West Roxbury 


Prepared by: 


Transit Operations Section 

Central Transportation Planninf Staff 
27 School Street 

Boston, Massachusetts 

February 1976 
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Option One - Provide additional capacity on the feeder bus route 
to Forest Hills Station. 


At present, four Needham Branch Stations are served by a 
Single feeder bus route, Route 37, to Forest Hills Station. 
The attached map shows the alignment of Route 37. Recent rider- 
ship counts for Route 37 show that during the peak hour, buses 
serving the route operate in excess of seated capacity. It is 
estimated that the operation of eleven additional buses in the 
morning and evening rush hours would provide enough extra seated 
Capacity to accomodate users of the Needham Branch Stations. 


Travel times to downtown Boston (South Station) by the 
Needham Branch and by feeder bus to the Orange Line are compared 
in Table I. Waiting time at the Forest Hills Station was estima- 
ted to be 2 minutes for the purposes of calculating the travel 
times. 


Table I shows that more travel time is necessary to reach 
Boston via feeder bus than via commuter rail from the four station 
areas. A loss in transit use would typically be expected as a 
result of this increase in travel time. This loss is offset by 
an increase in the use of Route 37 due to improved service fre- 
quencies. Trains on the Needham Branch have a 20 minute frequency 
during the peak hour. Buses on the Route 37 would have 4 minute 
frequencies during the peak hour. 


Fig. D-19 
TABLE I 


TRAVEL TIMES TO BOSTON 


Station Vicinity Via Needham Branch Via Feeder Bus 
and Orange Line 
West Roxbury 27 minutes 34 minutes 
Highland 25 minutes 32 minutes 
Bellevue 22 minutes 29 minutes 
Roslindale 19 minutes 24 minutes 


Option Two - Provide express bus service to Back Bay and additional 
Capacity on the feeder bus route to Forest Hills Station. 


Option Two was developed to meet the deficiency of Option One 
- poor service to Back Bay. It is estimated that over forty percent 
of the Needham Branch riders travelling to Boston use the Back Bay 
Station. Under Option Two, an express bus service from the West 
Roxbury-Roslindale area to Copley Square would be operated during 
the morning and evening peak periods. The route to Copley would be 
via South Street, Walter Street, Centre Street, Arborway, Parkman 
Drive, Perkins Street, Centre Street, Columbus Avenue, and Dartmouth 
Street. A permit would be necessary for buses to operate on these 
streets. 


During the morning hours, inbound buses would pick up riders at 
two locations, aqne near Highland Station and the other near Roslindale 
Station. The buses would then proceed to Copley Square as an express 
service. There would be nine buses to Copley Square during a three 
hour period in the morning. Five of the nine departures from West 
Roxbury/Roslindale to Boston would occur during the peak hour. There 
would be outbound service with similar frequencies during the evening 
peak period. 


Travel times to Back Bay would be longer on the express bus than 
they are currently on the Needham Branch, It takes 21 minutes to reach 
Back Bay Station from Highland Station via rail. Express bus travel 
times would probably be between 36 and 43 minutes. Rough estimates 
of demand for the express service show that about ten percent of the 
Needham Branch riders using Back Bay would not use the express bus 
to Back Bay, because of this increase in travel time. 


In addition to the express bus service, Option Two provides for 
extra buses to serve Route 37 during the morning and evening peak 
hours. It is estimated that six round trips in each peak hour could 
accomodate the Needham Branch riders not wishing to go to Back Bay. 


Option Three - Provide express minibus service to Back Bay and additional 
capacity on the feeder bus route to Forest Hills Station. 


Option Three is similar to Option Two. Both options offer express 
service and additional feeder service, The express option in Option 
Three is distinguished from the service in Option Two by three charac- 
teristics. First, minibuses would be used in Option Threee. Regular 
46 seat buses would be used in Option Two. Second, frequency for 
Option Three would be greater than the frequency offered in Option 
Two. The minibus has less capacity than a standard bus. Higher fre- 
quencies are necessary to serve the express bus route with minibuses. 
Third, the express bus route is essentially the same in both options. 
The minibus has a lower turning radius than the standard bus. This 
permits the minibus to use Pond Street and the Jamaicaway around Jamaica 
Pond instead of Parkman Drive and Perkins. (See attached map for minibus 
deviation in the express route). 


Under Option Three, hours of operation and travel times are the 
same as in Option Two. During the morning peak period, there are 
13 departues to Boston under Option Three. During the morning peak 
hour, nine of these departures are made. Similar service is offered 
during the evening peak period. 


Rough estimates show that five percent of the ridership to Back Bay 
via the Needham Branch would not use express bus service offered in 
Option Three. This group would not use the bus service because of the 
difference in travel times to Back Bay between rail and express bus. 

Ten percent of the Needham Branch riders using Back Bay will not use 
the express bus service in Optign Two. Option Three is more attractive 
because it offers more frequent express service. 


In addition to the express bus service, Option Three provides 
for extra buses to serve Route 37 during the morning and evening peak 
hours. It is estimated that six round trips in each peak hour could 
accomodate the Needham Branch riders not wishing to go to Back Bay. 


DISCUSSION OF PROCEDURE USED TQ DETERMINE OPERATING 
COSTS AND REVENUE FOR NEEDHAM EXPRESS BUS, COMMUTER 
RAIL AND WEST ROXBURY/ROSLINDALE OPTIONS 


Operating Expenses 


Commuter Rail - 


Operating expenses for commuter rail are based upon a study 
of fixed and variable costs of rail service in the Boston region 
by Penn Central. The costs are for 1975 operations and are in 
1975 dollars. They do not reflect recently implemented improve- 
ments in administration of commuter rail in the region. Variable 
cost of rail service were isolated for this table by Thomas Humphrey 
of EOTC. 


Commuter rail operating expenses include an estimate of the 
cost of upgrading three streches of the Needham Branch to allow 
speeds of 30 miles per hour. The cost estimate represents only a 
small portion of the annual costs of operations (seven tenths of one 
percent). It assumes that upgrading requires tie renewal only. 
Costs are amortized over a two year period. 


Fixed costs of rail service that would continue to be expenses, 
if service were suspended on the Needham Branch, are not included 
in the operating expenses estimate. These fixed costs include the 
expenses associated with the operation and maintenance of South Station 
and Back Bay Station. The cost of maintaining track and signals on 
the portion of the track shared by trains operating on the Needham, 
Franklin, and Stoughton Branches is also treated as a fixed cost. 
The cost of operating switches behind South Station is assumed to be 
a fixed expense. 


Needham Express Bus - 


Operating expenses for express bus service are calculated from 
a cost formula that is based upon 1974 MBTA variable expenses for 
bus operations. In the formula, costs are a function of vehicle hours 
and vehicle miles operated. Cost per vehicle mile for express bus 
Operations is assumed to differ slightly from cost per vehicle mile 
Of local bus operations. Buses operating express use less fuel per 
mile than buses operating on local routes. The model was adjusted to 
reflect better fuel economies associated with express bus service. 
Costs were factored to reflect higher operating expenses in 1975. 


West Roxbury/Roslindale Options - 


The different options are described in a separate memorandum. 
For each option, operating expenses were calculated in 1974 dollars 
from a formula basis upon variable expenses for MBTA bus operations. 
Costs per vehicle mile for minibus operations was assumed to differ 
slightly from the cost of vehicle mile of standard equipment. Mini- 
buses use less fuel per mile than standard equipment. 


Cost per vehicle mile of standard equipment operating 'express' 


in these options was assumed to be the same as the cost of local ser- 
vice. Commercial speeds on the 'express' service in these options are 


18 ak 


Details To The Cost Estimate 
For Rail Service On The 
Needham Branch 


Expenses 


Costs are in 1975 dollars. This estimate is for the cost 
to provide service at current levels on the Needham Branch. The 
estimate is based on a forecast made by Penn Central in December 
1974 of the costs to provide commuter seryice on the Penn Central 
lines in 1975. The forecast did not disaggregate the cost of 
serving each branch. Mr. Thomas Humphrey of EOTC estimated the 
share of the total costs of Penn Central service that can be 
ascribed to Needham Branch service. These costs fall into the 
categories listed below: 


1. Costs varying with amount of service on the 
Needham Branch - 


Item Disaggregated by Amount 
Stationery Riders $ 4 ole 
Crew Cost Car miles 489,950 
Maintenance 

Loco Loco miles CW ka ew Fe 

Coaches Coach miles A et bey wi a By 

RDC RDC miles 86,901 
Fuel 

Loco ; Loco miles 32,7929 

RDC RDC miles TO, OO. 
Total . $ 793,308 
2. Fixed costs of service on the Needham Branch - 
It is assumed that 50% of fixed cost would be 
eliminated, if there were no service on Needham 
Branch 

Item Disaggregated by Amount 
Line and System Train miles $ 554,229 
South Station (Penn Central est.) 2345 cat 
Ticket office Riders 22,876 
Administration Train mile Ae 
Total Fixed Cost $ 833,012 


3. Cost of improving 3 streches of track now sub- 
standard on Needham Branch 


$ EL) 100 
Total expenses in 1975 dollars 
Variable Cost $ 793,308 
+ 50% Fixed Cost 416,506 
+ Improving substandard streches heh caila ly 
Total Cost op Ae Ry oc a | 


lower than speeds on MBTA express services using limited access high- 
ways. The commercial speeds are close to local service speeds. 


Costs are adjusted to reflect higher operating expenses in 1975, 


Revenue 
Commuter Rail - 


The revenue estimate was based upon reports of 1974 system-wide 
revenue for Penn Central commuter services. System-wide revenues 
were disaggregated for the Needham Branch. This estimate of 1974 
revenue was factores to reflect the change in ridership between 1974 
and 1975 on the Needham Branch. 


Needham Express Bus - 


The revenue estimates for express bus are based upon demand 
projections for 1976 for service between Boston and Needham. The 
demand forecasts are discussed in a CTPS report entitled, "Express 
Bus Service Packages." The first revenue estimate on the cost and 
revenue tables assumes a fare of $1.00 per trip on express service. 
The second estimate on the table assumes $1.25 per trip. Revenue for 
1976 was calculated from the demand estimates and fare assumptions. 


West Roxbury/Roslindale Options - 


The revenue estimate for these options is based upon a projection 
of rail ridership in 1976 for users of the station within the vicinity 
of the feeder bus route. A fare of fifty cents (twenty-fice cents for 
bus plus twenty-five cents for the Orange Line) per trip was assumed 
for 1976. Revenue for 1976 was calculated from the demand estimates 
and fare assumptions. 


Revenue estimates for each option differ. This reflects differences 
in travel times and frequencies associated with each option. 


Capital Expenses 


Commuter Rail - 

No capital expenses were assumed for commuter rail. 

Needham Express Bus - 

The cost of all buses necessary to provide service during the 
peak hour was the basis for this estimate. The resale value of the 
buses after a four year period was reduced to present value and 
substracted from the cost of the buses. The estimate was amortized 
Over a four-year period. It was assumed that the buses were not inter- 
lined with other MBTA services. 

West Roxbury/Roslindale Options - 


The methodology used here is consistent with the methodology 
used to calculate Needham Express Bus Service. 
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Revenue 


1975 Revenue on the Needham Branch was estimated to be $529,029, 
This estimate is based upon reports of 1974 system-wide revenue for 


Penn Central commuter service. 


for the Needham Branch revenues. 


System-wide revenues were disaggregated 


This estimate of 1974 revenue was 


factores to reflect the change in ridership between 1974 and 1975 on 


the Needham Branch. 


Annual Cost of Needham Branch Service 


Expenses 
Revenue 
Expenses minus Revenue 


SP Dig alley epcay| 
529,029 
625,285 


Details To The Cost Estimate 
For Express Bus 
Service Between Needham 
And Boston 


Operating Expenses 


Platform costs in 1974 dollars 


16,860 vehicle hours annually 
x 12.14 dollars per vehicle hour 
Sseo04° 68) 81 for platform costs 


Movement costs in 1974 dollars 


485,200 vehicle miles annually 
x 0.8777 ° dollars per vehicle mile (express bus) 
$ 425,860 for movement cost 


630,041 total operating expenses in 1974 dollars 
vs tea lee DRS factor to estimate 1975 expense 
$ 703,053 total operating expense in 1975 dollars 


Capital Expenses 


Cost per bus - 


Assumes 4% discount rate 


Assumes depreciation of $7,000 per year 
Assumes $70,000 to be cost of new bus 


Resale value is about $36,000 in current dollars 


$ 7,000 

i. 4 

Ss, «28,000 

$ 70,000 

- $ 28,000 

$ 42,000 
xu0.noS 

re LIAL ER) 


per year depreciation 
year period of operation 
depreciation 


cost of new bus 

depreciation 

resale value in future dollars 
factor to reduce future value to 
present value of $42,000 


Cost of bus is $34,000 ($70,000 minus resale value) 


Annual cost is 


$ 34,000 
x AAS) factor for 4 annual payments 
$ 9,384 annual cost per bus : 
Cost for 13 buses 
$ 9,384 annual cost per bus 
x 13 buses 
Sie) 2,992 annual cost for 13 buses 
Revenue 
At $ 1.00 per trip - 
800 riders per weekday (one way) 
x 5 days per week 
4,000 riders (weekday) per week 
+ 250 riders per weekend 
4,250 riders per week 
x 52 weeks per year 
221,000 riders per year 
x 2 trips per rider 
442,000 trips per year 
x SuLeo0 per trip 
$ 442,000 revenue per year in 1975 dollars 
At $ L525 per trip 
442,000 trips per year 
x pat ae per trip 
$05527500 revenue per year in 1975 dollars 


Details To Cost Estimates 
For Bus Service Between 
Boston And West Roxbury/Roslindale 


Option One - Feeder Service Provide Additional Capacity to Route 37 
in the Rush Hours 


Operating Expenses 


0 vehicle hours per round trip 
x ee round trips per peak 
8.8 vehicle hours per peak 

x 2 peaks per day 

eRe vehicle hours per day 
x 269 days per year 

4576 vehicle hours per year 
Kee lieindl a per vehicle hour (1974 dollars) 
SiS S,o5S annually for platform costs 


4.6 vehicle miles per trip 
x 2 trips per round-trip 
o¥2 vehicle miles per round trip 

x iis trips per peak 

Ee Re vehicle miles per peak 
x 2 peaks per day 

202 4 vehicle miles per day 
x12 00 days per year 
52,624 vehicle miles per year 
x $0.0961 per vehicle mile (1974 dollars) 
$ 47,683 annually for movement costs 
$103,236 total operating expense per year in 1974 dollars 
Xe So factor to estimate 1975 expenses 
$115,108 per year in 1975 dollars 

Revenue 

6,200 trips per week 
x 52 weeks per year 
322,400 weeks per year- 
Dg BU Rey Demetri 
Sito. 200 per year 


Capital Expenses 


Cost per bus is estimated to be $9,384 per year with 
amortization over a four year period, as previously 


elaborated. 

$ 9,384 annually per year 
x ibs buses 

S103); 224 annually for buses 


Option Two - Express Bus 
Service Between Boston 
And West Roxbury/Roslindale 
And Additional Capacity On 
Route 37 in Rush Hours 


Operating Expenses 


Express Bus 


Assumes 9 round trips per peak period 
Assumes 94 minute round trip time 
Assumes 10 mile per hour speed 


tess vehicle hours per round trip 
x 9 round trips per peak 
14.4 vehicle hours per peak 
x 2 peaks per day 
28.8 vehicle hours per day 
x 260 days per year 
7,488 vehicle hours per year 
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7,488 vehicle hours per year 


x S12.18 per vehicle hour (1974 dollars) 
$90,094 annually for platform costs 
7.14 vehicle miles per trip 
x a trips per round trip 
14.28 vehicle miles per round trip 
x 9 round trips per peak period 
1285.5 vehicle miles per peak period 
x 2 peaks per day 
2 vehicle miles per day 
x 260 days per year 
66,820 vehicle miles per year 
x $0.9061 per vehicle mile (1974 dollars) 
$ 60,546 anually for movement costs 
$151,450 total operating expenses for express 
service in 1974 dollars 
oe ee factor to estimate 1975 dollars 
$168,867 per year in 1975 dollars 


Additional Service on Route 37 


Assumes 6 round trips per peak 
Option One assumed 11 round trips per peak 
Cost of service on Route 37 is estimated to be $62,786 


PLS, 108 x? (6/11) e= 562,786 


Revenue 


Assumes ten percent ridership loss on trips to 
Back Bay due to travel time increase 


6,000 trips per week 

of 52 weeks per year 

312/000 trips per year 
CeO. 50 per trip 
$156,000 per year 


Capital Expenses 


See previous section for an elaboration of the $9,384 
per bus estimate. 


$ 9,384 annually per bus 
4 12 buses (6 On express and 6 on Route 37) 
$112,608 per year 


Option Three - Express Bus 
Service Between Boston and 
West Roxbury/Roslindale 
Using Mini Bus Equipment And 
Additional Capacity On 
Route 37 in Rush Hours 


Operating Expenses 


Express Bus 


13.6 vehicle hours per trip 
Be 3 round trips per peak 
20.8 vehicle hours per peak 
x 2 peaks per day 
41.6 vehicle hours per day 
id 260 days per year 
10,816 vehicle hours per year 
Xe LAL per vehicle hour (1974 dollars) 
$131,306 annually for platform costs 
pa! vehicle miles per trip 
x 2 trips per round trip 
14.28 vehicle miles per round trip 
x Lg round trips per peak period 
185.64 vehicle miles per peak period 
xX 2 peaks per day 
i? 2 vehicle miles per day 
x 260 days per year 
96 1532 vehicle miles per year 
x $0.874 per vehicle mile (1974 dollars) 
$4847370 annually for movement costs 
SN Raa og Ae) total operating expense for express 
minibud service in 1974 dollars 
Rigel factor to estimate 1975 dollars 
$240,479 per year in 1975 dollars 


Additional Service on Route 37 


Assumes 6 round trips per peak 
Option One assumed 11 round trips per peak 
Cost of service on Route 37 is estimated to be $62,786 


aL SLOG exw Oa = O27 Oe 


Revenue 


Assumes five percent ridership loss on trips to 
Back Bay due to travel time increase 


6,100 trips per week 
x 52 weeks per year 
317,200 trips per year 
MAS 0.50 per trip 
$158,600 per year 


Capital Expenses 


Minibuses 


Assumes operation of Twin Coach TC-25 or similar 


minibuses 


Assumes 4% discount rate 
Assumes $50,000 purchase price 
Assumes depreciation of $5,000 per year 


Resale value is about $26,000 in current dollars 


Sao O00 
x 4 
20,000 


$ 50,000 
- 20,000 
$ 30,000 
x 0.855 
$25,650 


per year depreciation 
years 
depreciation 


cost of new bus 

depreciation 

resale value in future dollars 

factor to reduce future value to present 
present value of $30,000 


Cost of bus is $24,350 ($50,000 minus resale) 


Annual cost is 


aueerere oe 
oT) (yen 
x 


S56 7p 210 


cost of minibus 

factor for 4 annual payments 
per minibus per year 
minibus 

per year 


Buses for Route 37 


S$ 9,384 
x 6 
$ 56,304 


annually per bus 
buses 
per year 


Total cost of buses is $123,514 annually 
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RAPID-TRANSIT TRACTION POWER SUPPLY AND DISTRIBUTION 


I. GENERAL 


For the purposes of this study, two types of traction power were 
studied. 


Overhead Catenary System 
Third Rail System 


With either system, the traction power supply would have a voltage range of 450- 
690 volts do. ° 


A. Overhead Catenary System 


In this alternative, it is proposed that a 212 kc mil, hard-driven, 
grooved, bronze contact wire of 80% conductivity will be supportedfrom a 
messenger wire of 500 kc mil, hard-drawn, stranded copper. The conductors 
will have dead ends spaced approximately one mile apart. Where two sections 
of catenary adjoin each other, they will be overlapped for short distances 
to provide air gaps. These air gaps can be switched or jumped for section- 
alizing purposes. 


Two (2) 1000 kc mil supplemental feeders of hard-drawn copper will 
be provided for each track. One feeder will tie to the catenary at each 
pole; the other will feed the catenary where required by final engineering 
for voltage support. 


It is proposed to use modern, steel cantilever brackets mounted on 
rainforced concrete foundations. A normal contact wire height of 16'-0" 
above top of rail will be maintained with an allowable minimum of 15'-0" 
under any structures. 


It is planned that the switch-over from catenary to third rail power 
would take place at either South Cove or Back Bay Stations. 


The cost of equipping present No. 11 Orange Line cars with overhead 
pantograph to enable dual (third-rail/catenary) operations is estimated to 
be $18,500.00 per car, based on 1976 dollars and the work being done by 
ML BCA, Lorces. 


B. Third-Rail System 


At present, on the Haymarket North Project, a high-conductivity, 
aluminum composite, third rail has been installed. This rail is an 85 lb. 
section with aluminum extrusion fastened throughout the web with high- 
tensile bolts producing a copper equivalent capacity of 6 MCM. In this 
alternative, this same type of high-conductivity third rail is being 
proposed in order to reduce electrical energy losses. The cost of the 
third rail has been added to the power cost estimate developed for this 
study. 


II. SUBSTATIONS 


For either the overhead catenary or third rail alternative, preliminary 
engineering for substation design is being developed under another study contract. 
The supervisory control system is also to be provided under separate contract and 
no costs are herein included for substations, sectionalizing or supervisory power 
eontrol. 


III. COMPARISON OF THIRD RAIL VS. CATENARY ELECTRIFICATION 


During the past few years, increased interest in expanding or 
constructing new electrified transit systems has been responsible for regenerating 
the two basic schools of thought for traction power systems. In the last few 
years, traction power techniques have received a new impetus due, on one hand, 
to the development of new light rail vehicles (LRV) coupled with the desire to 
extend transit operation from the core city into heretofore railroad suburban 
areas and, on the other hand, to reach a policy decision on such problem areas 
as highway grade crossings, attainment of adequate overhead clearances, negative 
environmental impacts, and construction and operating costs. 


Only with a thorough understanding of all critical elements involved 
can a logical decision be made as to whether overhead catenary or third rail 
propulsion can best serve the traction power need. Although not all of the 
factors discussed herein necessarily pertain to this segment of the Southwest 
Corridor, future planned extensions of the Authority's system dictate that a long- 
range analysis should include comprehensive discussion of all elements. 


A. Planning and Design Factors 


Any traction power system installed today will, assuming a 40-to 
50-year life, be in service until the period 2015 to 2025 and must be 
capable of meeting the traffic demands during the first quarter of the 2lst 
century. The following practical and economical factors pose the major 
questions to be answered in evaluating the comparative merits of disadvan- 
tages of any overhead catenary versus third rail system. 


1. Ultimate required operating headways and train lengths. 
2. Number of highway grade crossings. 


3. Number and clearances of existing overhead bridges, under- 
passes, and tunnels evaluated to determine the cost of obtaining adequate 
clearance for catenary operation. 


4. Degree of inter-penetration with any present subway (third 
rail) operation. 


5. Environmental impact of overhead catenary on communities 
involved. 


6. Increased hazards of third rail operation at grade to tres- 
passers. 


7. Capital costs, operating costs, and maintenance problems of 
catenary versus third rail systems. 


8. Capital and operating costs of any automatic highway grade 
crossing protection devices required with the overhead catenary alternative. 
(For this particular segment extension of the Orange Line no highway grade 
crossings exist.) 


9. Cost of grade separation (with or without third rail). 
10. Reliability of overhead catenary versus third rail. 
B. Discussion 


Te Operating Headways 


Close headways and large train consists cause correspondingly 
heavy traction power load requirements such that supplemental power feeders 
are required to an overhead contact wire that would not be required with the 
heavier current carrying capacity of third rail. 





2. Number of Highway Grade Crossings 


With an absence of highway grade crossings on this particular 
line segment, a major comparative cost for the necessity of grade separation 
(for third rail operation) is automatically eliminated. 


3. Overhead Bridges 


To obtain sufficient overhead clearance for M.B.T.A. overhead 
catenary operation, all overhead bridges and underpass structures must have 
a minimum overhead clearance above top of rail of 15' -9". A 17'-0" 
clearance is more desirable in order to eliminate sudden changes in profile 
of the contact wire and corresponding wear from pantograph passage. 

Standard M.B.T.A. design criteria is based on a maximum 24 gradient of the 
overhead contact wire. A minimum of approximately 15' -0" must be available 
within the subway if a car equipped with an overhead pantograph (in the 
locked-down position) is to be operated from the third rail. 


Clearances under bridges may be obtained by either depressing 
the track or raising the structure (or both)--dependent upon the engineering 
analysis. The following four (4) overhead bridges presently have overhead 
clearances above top of rail or less than 17'-0": 


Approximate 
Location : OH Clearance 
W. Newton Street Ms Ee i Be 
Dartmouth Street 16'-6" 
Clarendon Street 16'-6" 
Columbus Avenue 15'-10" 


These structures presently meet the 15'-9" minimum overhead 
clearance criteria and could remain without rebuilding provided the new 
transit tracks are not raised above the present top of rail and that the 
overhead catenary profile be properly graded in approach to each of these 
structures. If these structures are to be rebuilt for other reasons, a 
17'-0" clearance would be most desirable for pantograph operation. 


4, Inter-Penetration with Subway 


The present Orange Line subway and the new South Cove Tunnel 
contain sufficient clearance to allow Bnet Blot of pantograph-equipped cars 
in the locked-down position. 


5. Environmental Impact 


Even with an underground conduit and manhole system for pro- 
pulsion feeder cables coupled with the use of a low profile catenary and 
trolley wire structure, the overhead catenary system normally has a 
negative environmental impact on most communities, dependent to a great 
degree on land and aesthetic values of the surrounding and abutting areas. 


In addition, all overhead bridges should be adequately pro- 
tected in order to shield the public from coming in contact with the over- 
head catenary. Troughing or protective boards must extend 10' minimum 
each side of all overhead bridges. 


6. Increased Hazards with Third Rail 


Third rail operation introduces an inherent hazard which, 
even with complete right-of-way fencing, trespassers may well gain access 
to the electrified property. The use of third rail in the depressed track 
scheme also introduces the hazard of vandals throwing debris onto the 
tracks which can short-circuit the third rail system thereby disrupting 
transit service. 


With either third rail or overhead catenary anti-missile 
fences should be provided on all overhead bridges. 


1h" Capital Costs 


The following comparison of capital costs was developed 
during the course of this study: 


Item OH Catenary Third Rail 
Basic Propulsion System* Sp Oe oro Lye espe dd 
Clearances (adequate) — 
Addition of Pantographs 
(87 500r xe O0rCars) 1,850,000 << 
Total $ 3,402,816 Seles zarero 


8. Operating Costs and Reliability 


Operating costs for a properly designed and installed 
third rail system are fairly constant when adjusted for annual escalations. 
Maintenance costs for overhead catenary systems can be expected to follow 
cost cycle peaks at periods coinciding with periods of major trolley wire 
renewal. 


In general, trolley wire renewal for the standard M.B.T.A, 
4/0 grooved, bronze trolley wire will be necessitated after about 5 x 10 
pentograph passages. In areas where the trolley wire may be graded, as in 
the approaches to overhead structures, the overhead wire will require more 
frequent replacement due to the wear force of the approaching pantograph. 


With the rather narrow (30") M.B.T.A. standard pantograph, 
the maintenance of track alignment and surface on super-elevated curves 
becomes more critical with catenary than third rail in order that the 
pantograph will not override its normal registration (7-1/2" each side of 
center) and tear out part of the catenary system. 


Some advantages of overhead catenary are derived from 
construction of signals and communication systems since the catenary 
supporting structures can often be jointly used to carry signal and 
communication aerial cables. Another advantage of catenary is derived when 
certain icing conditions occur which would require a third rail system to 
be heated, otherwise it may prove unreliable as a contact source of power. 
Ice scrapers on the cars may also be used. 


The disadvantages of overhead catenary include: (a) wire 
breakage due to tension during extreme cold weather; (b) pantograph 
interference and resulting damage both to the system and the individual 
car; (c) the impact view of the wire, cable, and structure assembly to 
neighboring areas; (d) arcing during train passage; (e) a higher annual 
maintenance cost for cars, the track surface, and the traction power system. 


so Pantograph 


In order to modify the present No. 11 Orange Line cars to 
enable overhead catenary operation, each car should be equipped with a 
pantograph and the necessary controls for dual operation. The following 


* Costs shown do not include substation, sectionalizing or supervisory 
control. Cost of third rail heaters are included. 


installed costs per car, based on 1976 dollars, are estimated for the work 
involved: 


400-750 Volt Pantograph ' $ 6,800 
Mounting & Strengthening Roof 4,500 
On-Board Control Wiring 3,500 
Air Line, Valves, Controls 2,000 
Contingencies i700 


Total $18,500 


The design, prototype building, and testing of the first 
units is included as part of the contingency unit cost. 


The maintenance costs attributed to pantograph maintenance 
are primarily incurred in changing the contact wear plates. Other car 
operating costs result from maintenance of insulations (between the 
pantograph contact area and car body) and in maintenance of car truck snub- 
blocks, or similar shock-absorbing arrangements, to reduce car sway. (Any 
excessive lateral excursion of the pantograph due to car sway or track 
conditions, or a combination of both, may result in the pantograph riding 
off the catenary and breaking the trolley wire and damaging the pantograph 
with a resulting long delay in operation until the catenary can be repaired.) 


One advantage of overhead catenary operation inherently 
occurs due to the fact that third rail operation requires heating and 
contact rail to prevent icing, whereas no heating of the contact wire is 
required with catenary operation. 


The annual operating cost, including demand changes, for 
the power required for third rail heating (although variable depending 
upon winter icing conditions) can be sizable and in all probability will 
increase in coming years as a result of the energy situation and general 
increase in the cost of purchasing electrical power. 


Le RAPID TRANSIT SIGNALING AND COMMUNICATIONS 
A. General 


For the purposes of this study, three types of signaling for the { 
new rapid transit extension were studied: 


1. Automatic Train Control (ATC), utilizing double-rail audio- 
frequency track circuits with speed commands for car-borne overspeed 
regulation, without wayside signals except those required at interlockings. 


2. Automatic Train Stop (ATS), utilizing double-rail audio- 
frequency track circuits, automatic wayside signals, trip stops, and inter- 
locking signals. With this alternative insulated joints would be provided 
only at wayside signal locations and provisions would be included in the 
design for conversion to ATC control without a major rebuilding of the 
system. 


3. Conventional Automatic Block Signaling (ABS) with Automatic 
Train Stop (ATS) features employing AC, 60 Hz, double-rail track circuits, 
with conventional impedance bonds and fixed wayside signals. 


The final recommendation and choice of final design for the system | 
best suited to the operational needs is directly dependent upon the 
Authority's final. decision as to whether or not the new No. 12 cars are to 
be equipped with car-borne ATC equipment to respond to the audio frequencies | 
presently being installed on the Haymarket North Extension. 


If the ATC-overspeed portion of the Haymarket North project is : 
proven and accepted, then Alternative No. 1 should be the system chosen 
for final design and installation. 






If the Authority has not fully resolved and implemented the Haymarket 
North ATC system by the time final system design -commences for a new | 
Southwest Extension, then Alternative No. 2 should be the primary type 
system to be designed and installed. This arrangement would provide for 
implementation of a future ATC system with a minimum of rebuilding effort. 


If, however, the Authority's final resolution is to not equip the 
new No. 12 cars with car-borne ATC equipment, then Alternative No. 3 would 
provide the most reliable and economical design choice. 


Comparative costs and discussion of signal system types is further 
detailed within this report and can form the basis for the Authority's 
final decision of signal design criteria contingent upon the final system 
installed and accepted on the Haymarket North portion and/or the new No. 12 
cars. 


B. Present Orange Line Signaling 


Signaling of the Orange Line between Forest Hills and Haymarket 
Station consists of conventional automatic wayside signals controlled 
through 25 Hz, single-rail, AC track circuits, without cab signals or over- 
speed control. Automatic electro-pneumatic train stops (ATS) are employed 
to enforce a train to stop at a red signal. 


On the new northern extension of the Orange Line from Haymarket 
Station to Oak Grove (Malden), a new signal system is presently being © 
installed. This system is designed to consist of modern double-rail, Audio 
frequency track circuits and cab signal (ATC) overspeed control signaling 
without wayside signals, except for the necessary interlocking signals. 
As part of the Haymarket North project, a new central command console is 


being installed as the Authority's Dewey Square Command Center to control 


and monitor the entire Orange Line rapid transit system. The control 
console also provides for the addition of new panels for future extensions 
of the Orange Line. 


Although revenue service is presently being operated on the new 
Haymarket North Extension, on a reduced headway basis, the automatic train 
control portion (overspeed regulation) has yet to be proven and accepted. 
At this writing, no Orange Line cars are equipped for ATC operation. 


C. Present Orange Line Communications 


At present, between State Street and the new South Cove Tunnel, 
insufficient M.B.T.A. owned signal or communication cable facilities exist 
to accommodate the additional circuits that will be required for operation 
of the new transit extension between South Cove and Forest Hills. 


AEG By PROPOSED RAPID TRANSIT SIGNAL SYSTEM 
A. General 


As illustrated on Plate S-IV, it is proposed to equip the new rapid 
transit line with a signal system compatible with the existing Orange Line 
system. 


The ultimate system design will provide for full rapid transit 
operation from Forest Hills to Essex Street with 90-second headways and 
65 mile-per-hour speeds. Emergency crossover facilities would be provided 
in the vicinity of Back Bay and Heath Street. The total system would be 
under the control of the Supervisory Console at Dewey Square. 


If Orange Line cars are not ATC equipped at the time final signal 
system design is required, the proposed initial system would provide an 
automatic signal system similar in operation to the present Orange Line. 
It is recommended that if Alternative No. 2 is chosen, the primary system 
be designed for a 2-minute free-running headway which will easily 
accommodate the present 3-1/2-minute Orange Line operating headway. With 
this system, an electro-mechanical train stop wil force compliance with a 
red signal aspect. Should a motorman pass a red signal, a brake-line trip 
cock on the train is activated by the wayside trip arm, thereby effecting 
an emergency stop of the train. After having been stopped by the automatic 
train stop, the guard must get off the train and activate a "key release" 
to allow the train to proceed without the train being repeatedly tripped 
as each car proceeds over the train stop. 


In such an automatic train stop (ATS) system, two signals behind 
each train display red aspects, while the third and fourth signals display 
yellow and green respectively. The additional red block is introduced as 
a safety block in order that a train will come to,a safe stop in the event 
it passes a red signal at maximum speed. 


When it is desired to operate extremely close headways with an ATS 
system, it is common practice to install a series of signals spaced less 
than braking distance apart and locating them in the approach zone to 
stations. These station approach signals are controlled by time relays so 
that trains approaching a stopped train at a station will not be stopped if 
moving at pre-determined slow speeds and can close in on the first train. 
Such a time-signal control system approaches operation of an automatic 
train control system, but without full line flexibility. 


The design of a signal system for Alternate No. 3 would be similar 
in operation to that described for Alternative No. 2 except the design 
headway would be for ninety seconds. 


It is proposed to install an automatic preferred pocket turnback 
interlocking with lay-up facilitiés at Forest Hills, This arrangement would 
provide the flexibility required for rapid transit operation. This proposed 
interlocking will be operated automatically by trains entering or leaving the 
interlocking area, with preference given to the best available route, Provisions 
have also been made to override this automatic feature by the dispatcher if 
field conditions warrant supervisory control, 


Either design alternative 2 or 3 would provide automatic wayside 
wignals with automatic train stop features from Forest Hills to Essex Street 
for interfacing with the existing signal system, Alternative No. 2 has been 
developed to enable a future conversion to an automatic train control, or speed 
regulation, system without a major rebuilding effort. 


The preliminary study analysis demonstrated that any of the three 
alternatives, the interfacing, tie in circuitry, and signal respacing north of 
Essex Street will be so extensive as to require a virtual rebuilding of the 
remaining portion of this old signal system to State Street. 


In conjunction with the third rail track-work installation, a signal 
and communication duct bank is proposed to be installed along the right-of-way. 
This duct bank, with an average manhole pull-box spacing of approximately five 
hundred feet, would provide the means for interconnecting the wayside signals 
and trips with a minimum amount of sitrubance to the right-of-way. It would 
also provide the necessary access to the right-of-way for the conversion of the 
Signal system, if and when the Authority operates cars equipped with the 
necessary on-board speed regulation equipment. 


With the overhead catenary traction power alternative, aerial signal and 
communication cables could be installed on the cayenary structures, in lieu of 
underground duct. This construction, while effecting some cost saving, could 
create a negative environmental impact. Construction cost estimates have been 
developed for both underground and aerial signal cable for the overhead catenary 
alternatives. 


B. Track Circuits 


All track circuits in the automatic wayside signal territory will be 
either audio-frequency or 60 Hz AC double-rail track circuits except those on 
the crossover portion of the single or double crossovers. The crossover tracks 
will be equipped with 60 Hz single-rail track circuits. 


The final choice of wayside type track circuits for this project will 
be dictated by the Authority's final decision on car=borne ATC for the new No. 12 
Cars OTeexi Sti ngGsNO.sLecare. 


Co Interlockings 


The interlocking at Forest Hills will consist of power operated switch 
and lock movements equipped with dual-control features for use in emergency 
Situations. Movements over these switches will controlled by color light signals. 
Provisions for future extension on the Needham Branch and south on the Shore Line 
will be included in the design. 


All interlocking bungalows, or central instrument rooms outside of the 
tunnel areas, will be equipped with air conditioning while those within tunnel 
areas will be provided with positive pressure ventilation, Automatic fire 
extinguishing systems will be provided for all such equipment rooms, 


The emergency turnback interlockings will also be provided with dual- 
control switch and lock movements with associated semi-automatic color light 
Signals to control movements through these interlockings. The control of the 
emergency turnback facilities will be from Dewey Control Center. 
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We Wayside Signals 


Color light signals will be employed for all interlocking signals and 
automatic signals (if used). The control relays for any such wayside automatic 
Signals will be mounted in instrument housings located at or near the signal they 
ole} oh es on an 


E. Supervisory Control 


The supervisory control system will be a modern, solid state code 
system compatible with the existing Orange Line supervisory control console. 


A Cable Facilities 


Supervisory control cables will be required between Dewey Square and 
all central instrument rooms with provisions for future expansion south of Forest 
Hills. For alternatives nos. 2 and 3, signal control cables have been included 
for estimating purposes. 


G. Power Supply 


Signal power required for any wayside signal equipment located along the 
right-of-way will be fed from a 480-volt, 60 Hz distributioncable. The power 
will be transformed to 120 volts at each signal location to feed signal equipement, 
automatic trips, third rail heaters, and related apparatus. 


H. Snowmelters 


Snowmelters for power switches, automatic train stops and the third 
rail are proposed to be controlled from the Dewey Square Control Console. These 
snowmelters will be all electric with provisions for indication, 


re Automatic Vehicle Identification 


Automatic vehicle identification has been included as part of the turn- 
back facility at Forest Hills. 


III. PROPOSED RAPID TRANSIT COMMUNICTAIONS SYSTEMS 


The following types of communications systems are proposed for this 
extension of the Orange Line. 


rN Radio 


It is proposed that one new base station be provided to assure complete 
coverage of the new transit line. The exact location of this new base station 
should be determined by propagation tests made by a qualified communications 
installer. 


The base station will normally be operated from Dewey Square by either 
leased New England Telephone Co, lines or in the communications' calbe, 
depending upon the final location. 


B. Cable Facilities 


It is proposed that a communications cable be installed the entire 
length of the new transit line from Forest Hills to Dewey Square. This cable 
facility would provide the means for intercommunications between stations, 
telemetering of various devices, paging systems, etc. 


CA Telephone System 


Three types of telephone systems are proposed to be provided to assure 
adequate communications for transportation and maintenance personnel. These 
Systems are: 


ub Maintenance Test Telephone - A system between Dewey Square and 
cerain critical locations such as power substations, switching points, signal 
interlockings, and equipment rooms, 


Ze Emergency Telephone System - A system between Dewey Square, 
Forest Hills, and certain stations, signal interlockings, power sub-stations, ,and 
Simiitar Critical points. 


J Cetnrex System - An extension of the present Centrex System for 
general communication to specified points and to serve as a backup to M.B.T.A. 
owned lines. 


Di Public Address System 


It is proposed that a public address system be installed in each 
station to be accessed by the Authority's personnel in each station or by Dewey 
Square. 


Ee Fire and Vandal Alarms 


Fire and Vandal Alarm circuits are to be included as part of the 
Supervisory code control and indication systems, 





APPENDIX 


APPENDIX F - Engineering Details for Dropped Alternatives 


Fe WASHINGTON/SHAWMUT TUNNEL 


F.1.1 Detailed Route Description For Refined Alternative (Fig. F-l to F—-6) 


The new tunnels for the Orange Line would connect to the existing South 
Cove Tunnel which has been completed to a point directly under Tremont and 
Marginal Streets. This existing twin track box section is poorly oriented for 
the purpose of relocating the Orange Line along Shawmut Avenue, since it is 
angled some 40 degrees westward with respect to the street centerline. In order 
to redirect the alignment towards Shawmut Avenue, a reverse "S" curve is re- 
quired. In the process of aligning with Shawmut Avenue, the tunnel must pass 
under the garage and garden apartments between Herald Street and Paul Place. 
Construction would start at the intersection of Tremont and Marginal Streets 
by open-cut methods. Tunneling procedures under the Massachusetts Turnpike 
and the Penn Central and Boston and Albany railroad tracks require that the 
Orange Line track centerline distance be spread from the 20 foot dimension at 
the end of the existing South Cove Tunnel construction to approximately 30 feet 
in an effort to allow shield driving operations. This can be accomplished by a 
double-box transition structure that would end at the southern sidewalk of 
Marginal Street. From that point, two single-track, shield-driven tunnels 
would be constructed, passing under the Massachusetts Turnpike and the railroad 
tracks in the reverse curve alignment and returning to the center of Shawmut 
Avenue between Paul Place and East Berkeley Street. The construction would be 
segmented fabricated steel liners with a cast-in-place concrete invert. The 
track tunnels would be approximately 20'-2" (outside diameter). Consideration 
was given to placing both tracks in a single tunnel as shown on Fig. F-7 
Detail M), but this scheme is not feasible since the track centerline distance 
is variable in this section of the line, and considerably greater than the 
13-foot distance required for an economical twin-track, shield-driven tunnel. 


The use of twin tubes in this segment of the project would compliment 
their use in other portions of the line allowing greater contract flexibility. 
The settlement zone of influence for the wider part of Shawmut Avenue indicates 
that little or no underpinning will be required in this section except where 
the trackage passes under the garage and garden apartments. Definitive soil 
borings are not available along this stretch, but it is believed the tunnels 
will be situated in soft silty clay, thirty feet below the water table. The use 
of compressed air during construction is considered likely. 


The proposed Berkeley Street Station could be located north of Berkeley 
Street in the wider part of Shawmut Avenue. The station would be of the center | 
platform type since the approaching tunnels are already spread 30 feet apart : 
on centers. The station would be built by the cut-and-cover method requiring 
some utility relocations and support in the area. It is contemplated that all 
stations will have 420-foot platforms. 





South of East Berkeley Street, the alignment splits (outbound and inbound). 
The outbound track is located at the centerline of the street. Only a single- 
track tunnel has been proposed due to the close proximity of buildings. 


Tunneling operations would proceed under the street without significant 
disturbance to residents, and traffic. Muck would be removed from shafts 
located at cross-street locations along Shawmut Avenue. Utility relocations 
would only involve those older lines which cannot stand the gradual subsidence 
of 2 to 3 inches that is to be expected with this type of construction. The 
use of compressed air will be required since the ground formations tunneled 
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through are generally soft clays north of Madison Street and sands to the south. 
The tunnel centerline in this segment would be approximately 20 feet below the 
prevailing water table. 


A stations is proposed at Massachusetts Avenue. This station has a side 
platform on the east side of the track (Fig. F-7 - Detail N) which would 
connect to the inbound platform situated along Washington Street. Passenger 
access would be from Massachusetts Avenue. At the southerly end of Shawmut 
Avenue, the outbound track would enter a new Dudley Square Station. Because of 
the narrow width of Shawmut Avenue, the station would be an over-and-under 
facility (Fig. F-7 - O&P). Another functional reason for the over-and-under 
design is that the trackage south of Dudley Square, under Washington Street,: 
will also have to be of the over-and-under twin-box type. 


The inbound track from East Berkeley Street to Roxbury Street has been 
located for the main part on Washington Street in the west side aisle formed 
by the curb and the westerly line of elevated structure columns. The inbound 
track south of the East Berkeley Street Station curves eastward toward Washington 
Street going cross-lots for a distance of about 600 feet and dropping so that 
the top of the tunnel structure will be about 25 feet below ground level. This 
alignment will serve to minimize settlements of buildings in the area and 
lessen operating noise and vibrations. The area is presently used as a play- 
ground on the Shawmut Avenue side, with commercial properties fronting on the 
Washington Street side. The initial part of the inbound trackage would be 
built as a single-track, shield-driven tunnel using the same segmented fabri- 
cated steel lining discussed for the previous section. At the point where the 
alignment runs on Washington Street, the method of construction changes to a 
reinforced concrete single box cut-and-cover tunnel (Fig. F-8 - Detail Q). This 
Single box construction continues southward, being interrupted by the Massa- 
chusetts Avenue Station. Washington Avenue is relatively narrow north of 
Massachusetts Avenue, but widens out south of that street. The cut-and-cover 
construction was chosen so as to better control settlements of the elevated 
line which could not be done by the shield-driven, tunnel method. It is felt 
that any uncontrolled settlement of the elevated structure could seriously 
affect its integrity and operational usefulness during the construction period. 
The option to use tunneling techniques, therefore, as an alternative construction 
method cannot be judged without extensive soils and foundations investigations. 


At Ball Street, Washington Street narrows down and the elevated structure 
columns are no longer located in the middle of the street. The columns are 
located outside of the curb lines, approximately 43 feet face-to-face. This 
portion of Washington Street rapidly changes south of Ball Street to a very 
busy commercial area terminating at Dudley Square. It is felt that cut-and- 
cover construction here would be a severe economic handicap to the business 
community. Accordingly it was decided that a tunneled section would best 
serve environmental and community needs. Since construction of a station by 
cut-and-cover methods in the Dudley Square area would also not be acceptable, 
the inbound route alignments are shifted to Shawmut Avenue. Using 1,000-foot 
radius curves between stations and a 500-foot radius at the new Dudley Square 
station, plus suitable spiral lengths in between, the alignment can be routed 
from Washington and Ball Streets cross-lots to the northern end of the new 
Dudley Square Station on Shawmut Avenue. The inbound track level would be 
lowered so that it comes in below the outbound track at the relocated Dudley 
Square station. A minimum of 28 feet are required between top of rail’ of an- 
bound and outbound tracks to permit shield tunneling. The additional depth of 
the inbound track at this location is also useful in reducing settlements and 
operating noise and vibrations in the cross-lots region. It is anticipated 
that most properties will not have to be underpinned, only those immediately 
(within 35 feet) of the track centerline. 


The Dudley Square Station has been previously described. The inbound 
platform has been located 28 feet below the outbound platform to match the 
minimum distance that shield-driven tunnels can be constructed in an over-and- 
under arrangement. 


The route south of Dudley Square has been laid out as twin over-and- 
under tunnels that are aligned cross-lots from Roxbury Street and Shawmut 
Avenue to Bartlett and Washington Streets. In all probability the lower or 
inbound tunnel will be in rock (Fig. F-8 - Detail R). The upper or outbound 
tunnel will probably be founded on rock with its top in sands or gravels. A 
horseshoe section (Fig. F-8 - Detail S) has been utilized to carry out tunneling 
operations. Both tunnels end at Bartlett and Washington Streets where the con- 
struction changes to cut-and-cover twin boxes arranged over-and-under because 
of the narrow width of Washington Street and the narrow space between elevated . 
structure columns (35 face-to-face) (Fig. F-8, Detail T). Tunneling operations 
would likely be conducted under free air. The subgrade would be dewatered down 
to the rock level. The over-and-under twin box arrangement has been selected 
to carry the track alignment south of Bartlett Street. If sufficient rock 
cover can be verified in this section, it would be possible to place two rock 
tunnels side by side as shown on Fig. F-8 - Detail T, as an alternative. 


The section of Washington Street south of Elmore Street widens to approxi- 
mately 40 feet between curbs and 42 feet between face of elevated structure 
columns. This wider condition will allow twin box side-by-side construction 
in a cut-and-cover trench. Accordingly, the lower or inbound track has been 
brought to the same grade as the outbound track. The two tracks run Side by 
side at the same track level from Corliss Street south. Stations have been 
located north of Columbus Street and at Glen Road (Green Street). The stations 
would be of the side-platform type. Little information is available concerning 
geology and Orange Line structures foundation south of Valentine Street. The 
conglomerate formations tend to dip down south of Green Street and are overlain 
with gravels and sands. The water table in the southern section is expected 
to be approximately 25 feet above track level. The subgrade will have to be 
dewatered in this area to allow construction in the open to proceed. 
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At the end of Washington Street the relocated subway is located westward 
of the existing Orange Line in order to avoid the massive reinforced concrete 
piers which support the structure. The relocated Forest Hills Station has also 
been laid out as a side platform facility. South of the new station a switch- 
back track tunnel has been provided to allow for train turnaround. The switch- 
back track has been extended to come up to the existing MBTA storage tracks 
and shop area which are at or above grade. Provisions to extend the Orange 
Line trackage southward can be made by connecting the trackage south of the 
Forest Hills station to additional tracks to be placed on the Penn Central 
embankment. 


F.1.2 Construction Estimates 


The cost estimates presented here are preliminary but are believed ade- 
quate for estimating the magnitude of the cost of Orange Line subway studied. 
The costs reflect completion of the project with track signals, ventilation 
provisions and stations completed. The basic estimate represents a contractor’ 
bid, including his profit; to this 25% has been added for top accounts to allo 
for contingencies and engineering. 


Cost of maintaining traffic and repaving backfilled open-cut areas are 
included in the estimate. Underpinning of building and the elevated steel tra 
structure and station is included as well as the removal of the elevated steel 
structures and general restoration of the street areas after removal of the 
Bn URS 


Costs of permanent and temporary rights-of-way are not included. Also 
determine a true cost level, the interest during construction must be also 
added. Top accounts for administration of contracts and legal or other fees 
connected with the acquisition of rights-of-way or other costs which have not 
been evaluated. 
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The actual costs were prepared by analyzing the construction costs and 
selecting applicable unit prices for each of the track tunnel section types 
which have been developed as being reasonable choices to permit construction 
to proceed along the alignment with a minimum of disruption to both existing 
structures and existing traffic patterns. The costs per linear foot of each 
section type was derived and these costs applied to the actual length of 
running track wherever that section was used. For cut-and-cover sections the 
greater structural requirements for increased depths of cover over the top of 
the track tunnel was evaluated. For shield driven tunnels in high water table 
areas the costs of tunneling operations using compressed air was included by 
applying a labor factor reflecting increased labor costs for compressed air 
shield excavation. 


The six stations along the line were estimated by developing preliminary 
station cross sections, estimating quantities, and applying unit prices similar 
to those used for the track tunnel stations to the station quantities. 


The results of the cost estimation are shown in summary as Fig. F-9. Cut- 
and-cover operations were conservatively chosen as necessary in order to main- 
tain the structural integrity of the elevated Orange Line. This decision would 
tend to understate the construction costs. 


(Fig. F-9) 


Estimated Construction Cost 


Washington/Shawmut Subway 


Estimated Construction 
Item Cost in Thousands 


Running track and stations structural 


and civil work 2o0), 500 
Drainage pumping stations 450 
Fan and vent shafts incl. fans 6,000 


Utility relocations and support 


(publicly owned) 10,000 
Mobilization and demolization | 6,000 
Maintain and protect traffic 600 
Underpin elevated line FPA 
Underpin buildings 6,600 
Track drainage 1,850 
Embedded electric conduit 6,900 
Station architectural 4,000 
Transit trackwork 3,900 
Transit power and signaling 9,200 
Lighting 370 
Demolish elevated structure 1,420 
Total 296,290,000 
Rounded 296,000,000 
Contingency 25% 74,000,000 
TOTAL $370,000,000 
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RELEVANT CORRESPONDENCE 


43301 
43302 


THE COMMONWEALTH OF MASSACHUSETTS 


EXECUTIVE DEPARTMENT 


SOUTHWEST CORRIDOR DEVELOPMENT COORDINATOR 
8 ASTICOU ROAD, BOSTON, MASS. 02130 - (617) 5322-6071 





Michael S. Dukakis 


GOVERNOR 


May 1, 1976 


Col. Warren Higgins 
Director of Construction 
MBTA 

500 Arborway 

Boston, MA 02130 


Dear Colonel Higgins: 


As you know, the Southwest Corridor Working Committee, and 
its Neighborhood Sub-Committes and Task Forces have met regularly 
during the last 3 years in order to advise the MBTA and Mass 
DPW in matters concerning their actions in the Southwest 
Corridor. The purpose of my writing is to briefly summarize 
the organization of these groups in the public participation 
process and to itemize their meetings. 


The Working Committee was created by Memorandum of Agree- 
ment (attached) among several public agencies of the City of 
Boston and the Commonwealth. This agreement was signed by the 
Governor and Mayor and witnessed by many community organiza- 
tions. 


The agencies agreed to meet in an open public forum in 
discussing all matters pertaining to planning in the Corridor. 
The full committee, which is also composed of the citizen 
representatives of several community organizations and which 
is constituted as a sub-committee of the Region's Joint Regional 
Transportation Committee is open to new organizations which 
choose to join. It provides the place of discussion for 
Corridor-wide issues such as the drafting of the scope of EIA 
consultant work and the narrowing of alternatives in the EIA 
process. 


Sub-committies, called Neighborhood Committees, meet to 
discuss local issues and have advised in the drafting of 
all land use plans and in the discussion of design issues 
concerning station location and arterial configuration. 


Col. Higgins -2- May 1, 1976 


In addition, Task Forces are established to discuss 
detailed technical matters, such as noise control measures 
in the South End/St. Botolph area, disposition procedures 
for excess structures in the Corridor, and Commuter Rail 
service and long term railroad flexibility. 


Attached please find a complete list of all Southwest 
Corridor Committees and of their major meetings. 


It is intended that these committees will continue to 
function as the project proceeds into its Preliminary Engineer- 
ing Phases, with committees and Task Forces created or deleted 


as the need arises. 
Anthony P#ngdro 


Developmeht Coor ator 


Sincerely, 






Enclosure 


AP/clp 


SOUTHWEST CORRIDOR PUBLIC MEETINGS 


Working Committee Meetings 


August? 23,, 1973 
September 20 
October 25 
November 29 
January 17, 19/4 
March 14, 

MACCHE 651-7 75 
June 4, 1975 
October 16 
November 19 
January 68,1976 
February 3 
February 23 


Neighborhood Meetings 
Roslindale 


October 4, 1973 
November 1 
December 4 
fanvarvie9.2 19/74 
Mav 9 

STA |: 

EUW te ae 

October 3 
October (b7 
Maton 207aeL9/5 
October 23 


Jamaica Plain 


February 25, 1974 
March ll 

March 21 

March 26 

We gi ke ya be 

April 16 

June 4 

June 12 

June 13 

June 25 

August 6 

August 7 

October 26, 1975 
October 29, 
December 16 
January 13, 1976 
February 19, 


Agassiz School 
Hennigan School 
Smith House 
Agassiz School 
Hennigan School 
Agassiz School 
Hennigan School 


(combined with JRTC) CTPS 


Agassiz 

Agassiz 
Hennigan School 
Haynes House 
Haynes House 


Roslindale Municipal 
Roslindale Municipal 
Roslindale Municipal 
Ohrenberger School 
Roslindale Municipal 
Ohrenberger School 
Ohrenberger School 
Sacred Heart 

Sacred Heart 
Municipal Building 
Sacred Heart 


12 Sedgwick Street 
10 Southbourne Rd. 
Agassiz School 
Agassiz School 
SAS VCOUMRG.s 

8 Asticou Rd. 

8 Asticou Rd. 

10 Southbourne Rd. 
10 Southbourne Rd. 
10 Southbourne Rd. 
Agassiz School. 


J. P. Neighborhood House 


Agassiz School 
10 Southbourne School 
Agassiz School 
Agassiz School 
Agassiz School 
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Hyde Park 


December 10 

UREA T By ns ce 
October 30 
December 12 
January 14, 1976 


October 2, 1973 Hyde Park Municipal 
October 18 Hyde Park Municipal 
November 13 Hyde Park Municipal 
December 18 Hyde Park Municipal 
January 31, 1974 Hyde Park Municipal 
May 14 Hyde Park Municipal 
August 28 11 Bunker Street 
October 7 Hyde Park Municipal 
October 21 YMCA 

October 23 Hyde Park Municipal 
November 5 Hyde Park Municipal 
November 6 Hyde Park Municipal 
Apriy 1937.6 Hyde Park Municipal 
Roxbury 

December 3, 1973 Smith House 

January 2, 1974 Smith House 

January 22 Smith House 
February 20 Smith House 

April 24 United Neighbors 
May 13 Harvard Health Plan Building 
May 16 Smith House 

May 30 St. Francis de Sales 


Smith House 
Smith House 
Haynes House 
Smith House 
Smith House 


TASK FORCES 


Task Force on Technical Assistance 


January 24, 1974 
February 27, 1974 
Bearers ;) LY. /4 


Smith House 


90 Warren Street 
90 Warren Street 


Long Term Planning Task Force 


September 6, 1973 
September ll, 1973 
September 17, 1973 
wctober 1, 1973 
Bccoper 16, 71973 
ee coper 30, 19:73 
November 15, 1973 
December 11, 1973 
January 8, 1974 
February 21, 1974 
March 4, 1974 

aly, 9, 19.74 


Task Force on Consultant Selection/Relocated Orange Line 


September 5, 1973 
September 9, 1973 
September 16, 1973 
September 30, 1973 
September 31, 1973 
mpecober 7, 1973 


Hennigan School 
Hennigan School 
Hennigan School 
85 Vernon Street 
85 Vernon Street 
Agassiz School 
Asticou Road 
Asticou Road 
Asticou Road 


CO MoO WO WO & 


Asticou 
Asticou 
Asticou 


School 
School 
School 
School 
School 
Scnco lL 


Road 
Road 
Road 


Street 
Street 
Street 
Street 
Street 
Street 


April 9, 1974 
ecb tall hg ee Sa BS ie 


8 Asticou Road 
8 Asticou Road 


Commuter Rail Task Force 


Norwood Town Hall 
Sharon Community Center 


December 18, 1975 
January 22, 1976 


South Cove Tunnel/Back Bay Station Task Force (Commuter Rail Issues) 


ce wep les Ee BPs Bi iy 5) 
Srer rt 30, 1975 


27 School Street 
27 School Street 


Land Use & Maintenance Task Force 


September 4, 1973 Hennigan School 
september 25, 1973 St. Francis de Sales 
mctober 9, 1973 Hyde Park Municipal 
November 8, 1973 8 Asticou Road 
January 15, 1974 8 Asticou Road 


South End/St. Bo tolph Street Neighborhood Task Force 


October 22571973 20 Union Park 
August 20, 1974 20 Union Park 
November 6, 1975 Mackey School 
November 13, 1975 431 Marlborough St. 
December 1, 1975 431 Marlborough St. 
December 9, 1975 Mackey School 
December 18,1975 431 Marlborough St. 
December 30, 1975 431 Marlborough St. 
Januvaryoul2 , CLs 6 431 Marlborough St. 
January, 13,1976 EOTC 

January 20, 1976 Harriet Tubman 
February, 5,7) 19:76 431 Marlborough St. 
Hebriuary a2), 91.976 431 Marlborough St. 
February 18, 1976 iby See h Velhaated Sale: 
February 24, 1976 64 W. Rutland Sq. 
Marehoins ye L926 EOTC 


Open Space Task Force 


June 27, 1975 437. Marlborough St. 
September 26, 1975 EOTC 

October 24, 1975 27 School Street 
November 19, 1975 27 School Street 
January 6, 1976 27, oCUOOL Street 
January 23, 1976 27 School Street 
February 27, 1976 27 School Street 


West Roxbury/Roslindale/Needham Transportation Improvements 


Task Force 


Marches) oe Ohrenberger School 

October 15, 1974 Selectman-Needham Town Hall 
October 30, 1974 VFW Post 

October: 31,71974 Needham DPW Bldg. 

November 21, 1974 Ohrenberger School 

January, 21, L975 Needham Town Hall 

sanuaryas U,eLoys 3 West Roxbury Little City Hall 
February) 277701975 Needham Town Hall 

March 2061975 Needham Town Hall 

Mayil jlo75 Roslindale Little City Hall 
January 28, 1976 Ohrenberger School 





Skeet? SM IE eter 


PAUL GuZzZI 


Sma Sf the 294 Washinglon Sect Boston, Muassackusells 02708 
DO/P2S72 onucalth 
[6001 727-8470 


January 28, 1976 





Mr. Robert Kiley 1S. 0 
Chairman, M.B.T.A. w, ‘Sp 
45 High Street % WN > Oy 
Boston, Massachusetts 02110 Ya 


Re: Southwest Corridor, EIA 
(Orange Line Relocation -— Forest Hills/South Cove) 


Dear Mr. Kiley: 


The overall proposal for the above project was presented to me on January 
26, 1976. It will need further study by this office, following publication 
of the Draft Environmental Impact Assessment, before comments, as required 
under Advisory Council Procedures, can be made. I anticipate future coop- 
eration and coordination with the agencies involved, including UMTA and 
FHWA, to determine the effect of this project on properties listed in or 
eligible for listing in the National Register of Historic Places. 


I commend the consultants and architects who to date have presented a 
very viable and carefully conceived proposal. 


Sincerely yours, 


L- beth LER Imebm 


Eli eth Reed Amadon 

Executive Director 

Massachusetts Historical Commission 
State Historic Preservation Officer 





ERA/mw 


xc: Mr. Anthony L. Pangaro 
Ms. Marcia Myers 


24 


DIVISION ENGINEERS 
John F. Flaherty, Sanitary 
Frederick L. Garvin, Engineering 
Charles M. Martell, Highway 
John P. Sullivan, Water 
James A. O’Rourke, Sewer 





December 16,1975 


Mr, Anthony Pangora 

Southwest Corridor Development Coordinator 
8 Asticou Road 

Boston, Mass. 02130 


Dear Mr. Pangoras: 


As per your request at our Traffic Liaison meeting held 
last Wednesday, December 10th, I am writing to confirm that 
wherever possible we would like to see a sixteen foot clearance at 
underpasses and/or overpasses, 


It has been our experience that even the State standard of 
14' - 6" causes problems on city streets because we have our access 
to utilities to consider, which is not generally a State problen. 
Our streets are loaded with sewers, surface drains, water pipes, 
electric ducts, telephone ducts and other underground installations. 
Any or all of these have a habit of giving us trouble. Much of the 
equipment used to fix these needs more than 14 feet and we find that 
16 feet, while not ideal, allows the equipment to operate more freely 
and safely, therefore, at less expense. 


Also, this higher clearance allows better sight distance, more 
daylight and less problems relative to light poles and similar vertical 
street furniture, 


Of course we recognize that sixteen feet, in some places, may be 
hard to provide for and we are most willing to compromise for any 
special needs. 


Very truly yours, 


Fiedsick of operon 


Frederick L. Garvdn 
Division Enginéet 
FLG/ejm 
cc: J. Galeota, Traffic 
A. Howard, BRA 
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MEMORANDUM OF AGREEMENT 


This Memorandum of Agreement, entered into as of this 4th day 
of September, 1974, by and among the Southwest Corridor Working Com- 
mittee, hereinafter defined and referred to as the "Committee," and 
the Southwest Corridor Development Coordinator appointed by the Governor 
of the Commonwealth of Massachusetts, and the following agencies, each 
of which is represented on the Committee: The Massachusetts Executive 
STL Ice70L Transportation and Construction (EOTC), the Massachusetts 
Department of Public Works (MDPW), the Massachusetts Department of Com- 
munity Affairs (DCA), the Massachusetts Bay Transportation Authority 
(MBTA), the Metropolitan District Commission (MDC), the Metropolitan 
Area Planning Council (MAPC), the Boston Redevelopment Authority (BRA), 
the Boston Public Facilities Department (PFD), the Boston Model Cities 
Administration (MCA), the Boston Model Neighborhood Board (MNB), the 
Boston Economic and Industrial Commission (EDIC), and the Office of the 
mayOreOts themulcry Of shOStOnetorelcselteandurorn the City.’s) Public 
Works Department, Traffic and Parking Department, Real Property De- 
partment, Police Department, Parks and Recreation Department, Office 
of Public Service, and other City Agencies with operating or planning 
responsibilities in the Southwest Corridor; 

WITNESSETH THAT: 

WHEREAS, the Commonwealth of Massachusetts through its Department 
of Public Works has acquired land in cooperation with the Federal High- 
way Administration for the construction of the Southwest Expressway 
(Interstate Highway Route 95 from Canton to the Center of Boston); and 

WHEREAS, the Governor of the Commonwealth of Massachusetts an- 
nounced on November 30, 1972, that this Expressway will not be con- 


structed; and has since acted under the provisions of the 1973 


-cathwest i.emorandum of Agreement - page two 


Federal-aid Highway Act to remove the Expressway from the’ interstate 
»ystem; and 
wtHEREAS, the Sovernor and the Mayor of ‘the City of 3o0ston have 
taxen responsibility for the preparation of such land for development 
compatible with existing adjacent uses and consistent with the needs of 
adjacent communities and for coordinating the activity of apprepriate 
pudlic and private bodies to develop such land for purposes including 
mass transit and arterial street improvements; and 
WEEREAS, the Commonwealth of Massachusetts has the responsibility 
to perform certain comprehensive planning and review functions in the 
Penance and development of large tracts of land no longer needed 
for highway purposes, involving the use of public funds and affecting 
the well-being of more than one community; and 
WEEREAS, the Governor of the Commonwealth with the approval of the 
mayor of the City of Boston has appointed a Development Coordinator fou 
the comprehensive development of said land for transit, arterial streets 
and other street improvements in and affecting the corridor, and parti- 
cularly other public and private uses; and 
WHEREAS, the liassachusetts Bay Transportation Authority has acquired 
for transit purposes, in cooperation with the Urban Mass Transportation 
sdministration, land in the Corridor formerly owned by the Penn Central 
Railroad and/or the Boston and Providence Railroad; and 
WHEREAS, the City of Boston has the responsibility to perform certain 
plannirs, fanetions, to cause certain public improvements to be constructed, 
and to assess certain taxes in connection with the development of 
corridor land within the City and has transportation responsibilities; 
and 
WHEREAS, the Fublic Improvements Commission of the City of Boston 
nas responsibility for the review of certain projects involving the 


city property in the Southwest Corridor, particularly those under- 
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“axén by its members, the Fublié Works Department, the Traffic and 
rarkinz Uepartment, and tne Real Property Department, each of which 
nas operating responsibilities within the Southwest Corridor; and 
wHERZAS, the Fublic Facilities Department of the City of Boston 
n&S certain planning and operating responsibilities that may affect 
tne development of tne Southwest Corridor; -and 
WoXsAS, the Department of Public works of the Commonwealth of 
aSsachusetls and its Commissioners nave certain responsiblities for 
tre uevelopment of land in the Southwest Corridor, including the 
gesign and construction of highways, interim and permanent disposi- 
tien Of land and the performance of various other functions pertinent 
Borne Corridors and 
WREREAS, the Massachusetts chp (eee ee Authority has certain 
responsibilities for the development, operation and maintenance of 
prospective future mass transportation projects, facilities or services 
in the Corridor, including but not limited to design and construction 
of the Kelocated Crange Line (Back Bay Station to Forest Hills), removal 
of the elevated line on i/ashington Street; and 
WHEREAS, the Metropolitan District Commission has responsibility 
for the development, operation and maintenance of recreation and open 
Space in and affecting the Corridor, and various related functions; and 
WHERLAS, the 3oston Redevelopment Authority has responsibility 
for initiating actions necessary for amendments to existing renewal 
plans and the performance of other planning functions pertinent to the 
develooment of the Corridor; and | 
WHSREAS, the Metropolitan Area Planning Council has broad responsi- 
bility for transportation and other planning in the Boston metropolitan 
area; and 
WHEREAS, the Executive Office of Transportation and Construction, 
betropolitan Area Flanning Council, Massachusetts Department of Public 
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-OrkS, hassachusetts 3ay Transportation Authority, and the Authority's 
advisory Board have by means of a Memorandum of Understanding established 
a procedure for conducting the continuing, comprehensive, cooperative 
tracvsportation planning process required by Federal law and have 

sreated a Joint Rezional Transportaticn Committee to serve as the 
corincipal advisory body for transportation planning; and 


~ 


HHEREAS, tne Joint Rezional Transportation Committee has created 


™ 


_cuthwest Corridor Subregional Committee; and 
2EZAS, the Southwest Corridor Development Coordinator and his 
are part of the Central Planning Staff of the Joint Regional 
Trance portation Committee; and 
SHEREAS, each of the other signatory agencies and authorities 
listed above nave certain responsibilities affecting the development 
sf the Southwest Corridor; and 
WHEREAS, the Governor of the Commonwealth and the Mayor of the 
City of Boston have agreed that policies governing the development of 
said land and of transportation alternatives will be determined ina 
context in which Commonwealth, City and local community interests are 
fairly represented; and 
WHEREAS, certain community organizations, agencies and the Boston 
Transportation Flanning Review have made various proposals relating to 
tne uses of such land; and 
WHEREAS, participants from affected communities desire to be 
represented as members of the Southwest Corridor Working Committee for 
the purpose of influencing the disposition and development of land in 
the southwest Corridor as it affects their communities; and 
“sHSREAS, various community participants and agency representatives 
are presently meeting in either general meetings or in "Task Forces” 
which serve as committees to discuss “Interim Land Use and tarrcerarne 


or "Long Term Flanning," all of which meetings are regular and public, 
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and these participants and representatives desire to make these meetings 
more formal and to allow continued open and additional participation 

by community members, regardless of which may or may not witness this 
acreement; and 

WHERZSAS, the work of the Task Forces has served to guide the Coor- 
dinator in establishing policies in the interest of the groups represented 
in their membership; and 

WHEREAS, the work of the Task Forces is reported at general meetings 
wnich serve as forums for discussion and opinion; and 

WHEREAS, membership in the Task Forces has been open to all; and 

Moonen ye tes understood by all parties to this agreement that 
none of the sisnatory public agencies or authorities makes any agreement 
inconsistent with its statutory responsibilities and limitations; 

isCw¥ THEREFORE, in consideration of the mutual covenants and obliga- 
tions contained herein, the Committee, Authorities, and said agencies 
and departments of the Commonwealth and the City of Boston do agree as 
follows: | 
se WCRKING CChiITTEE AND NEIGHBORHOOD COhMITTEES: 

A. That the Southwest Corridor working Committee (the "Committee ) 
¢hail consist of the Coordinator, representatives of the public agencies 
enumerated above, representatives of participating community groups, and 
participating citizens, all of which shall be signatories or witnesses 
to this agreement. 

B. That the Committee will work with the Coordinator to formulate 
Flans and procedures for the overall development of the Southwest Corri- 
dor, which will be presented as recommendations to the Governor of the 
Commonwealth and the Mayor of the City of Boston and to appropriate 


public azencies,. 


Southwest Memorandum of Agreement - page six 

ey That, for the purposes of approval of transportation plans and 
to meet Federal requirements for coordinated local review and approval of 
such plans, the Committee shall function as a sub-committee of the JOLIN 


Regional Transportation Committee's Southwest Corridor Subregional 


Committee. 
D. That the EOTC, MBTA and the MDPW agree to use the Committee 


as an advisory body as they prepare plans for and implement projects 
in the Corridor assigned to them by statute. 

E. That membership on the ponncttae means attendance by repre- 
sentatives or their specified alternates on a regular and responsive 
basis, as defined by the Committee, and the gathering and dissemination 
of information from and to the community groups and public agencies so 
represented. 

F. That the Committee shall be presided over by the Coordinator, 
ard that conclusions shall be reached on a consensus basis so far as 
possible. No decisions will be reached through voting. When the Com- 
mittee reaches a consensus, the Coordinator and his staff will abide by 
the consensus and present it as the Committee's recommendation to the 
sovernor. When there is no consensus, the Coordinator faba after full 
discussion of the issue, present his own recommendations, along with 
Summaries and identification of sources of the principal opposing points 
of view, to the Governor, Mayor and other officials as appropriate. 

Ge It is understood that although the EOTC, MDPW and MBTA must 
follow procedures established by law in developing and obtaining appro- 
vals of plans and implementing projects assigned to them in the Corridor, 
every consideration shall be given to such a consensus and to such recom- 
mendations as the Coordinator may make to the Governor, Mayor and other 
officials as appropriate. 

H. That the Committee and public agencies represented in its mem- 
bership will coordinate their activities in the Southwest Corridor and 


in particular that those City and Commonwealth agencies with planning, 
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construction maintenance or other operating responsibilities within the 


Corridor will keep the Committee well informed of intentions, plans or 


advice for the activities within the Corridor, and that no projects will 


ke uidertaxen or planned without such disclosure. The most important 


sucn agencies are the iiBTA; the MDC; the MDPW; the BRA; the Office of 


the iuayor of the City of Boston, and the City's Public Works Depart- 


ment, Traffic and Farking Denartment, Fublic Facilities Department, 
the tarks and Recreation Department, the Office of Public Service, and 
other city agencies ey cperating or planning responsibilities in the 
Seuthwest Corridor. 

I. That the members of the Committee will be informed of the nature of and 
have full access to all public documents concerning any interagency agreements 
or other cooperative ventures pertinent to the Corridor‘’s development 
shat are undertaken by the public agency signatories to this agreement. 


J. That in addition to the discussions of Southwest Corridor develop- 


| ment within the Committee, the coordinator will consult with various 


a 


"welghborhood Committees" as to the disposition of specific parcels of 

land and other issues pertinent to the development of their neighborhoods. 

Such committees are expected to form in Roxbury/South End/Mission Hill, 

Jamaica Plain, Roslindale, Hyde Park and otherwise as seems appropriate. 
Ke. That the Coordinator will disseminate information concerning 

the Committee's work and other aspects of development planning within 


the Southwest Corridor to the public at large through newspapers and by 


| other appropriate means. 


L. That it is understood the Committee's function is advisory and 
that this agreement is a procedural statement. 
gi. INTERIM USES, PROPERTY MANAGEMENT AND EXCESS PROPERTY SALE: 

A. That general policy recommendations for the temporary use of 
State land or buildings, long-term or permanent disposition of state- 


owned land or buildings, and relocation shall be defined by the Committee 
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and the Coordinator, subject to constraints imposed by law and the Coor- 


dinator's right to make recommendations in the event of failure in 


reacning a consensus. 
3. That the Coordinator will examine state-owned Corridor properties 






in crcer to determine which should be reserved for future transportation, 


| 


land-use or other public needs and which are excess and may be sold or leased on 
long-term basis, and make anvropriate Pecconenanerone to the DPW, | 

Cc. inat the appropriate local Neighborhood Committees will advise | 
the Cocrdinator on specific vacant land disposition for long-term land use 
and salé, and the Coordinator will advise the MDPW of same. 
| Jv. That the Coordinator will plan means of notifying appropriate 
rublic azencies, community groups, businesses and citizens of the availa- 
bility of state-owned property within the Corridor for temporary use, sale 
or lonz-term lease. | 

E. That the Coordinator will request that the Massachusetts Depart- 
ment of Futlic Works execute such temporary uses, sales or long-term leases 
for excess buildings only according to guidelines formulated by the Task 
forces and the Committee. 

F, That no land or building property sale, use, demolition, relocation 
or other improvement snall be undertaken in the Southwest Corridor right 
of way by the iiassachusetts Departhent of Public Works, Massachusetts Bay. 
Transportation Authority or other agency without the knowledge and advice 
of the Voordanator. 

xe That the Department of Public works and the Massachusetts Bay 
Transportation Authority will submit appropriate budgetary requests to 


cover tne cost of such maintenance as may be required of state and Authority- 


owned property resrectively within the Southwest Corridor. The Department 
of rublic sorks and Executive Office of Transportation and Construction 


Shall use their best efforts to obtain funds to cover such requests. 
hh. That the Department of Fublic works and Massachusetts Bay Trans- 


portation Authority will devote funds available from their respective pro- 
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perty management and maintenance budgets to Corridor Maintenance within 


their jurisdiction as recommended by the Coordinator and as available. 


i. chat temporary uses shall benefit Corridor communities by pro- 
‘widlns, wherever feasible, employment for local residents, or preferences 
for local merchants and businesses, local residents, or community service 
aceicies; that such uses will not conflict with pre-existing development 
clans, will carry aopropriate assurances of temporariness, will contain 
“ rermanent structures, will be compatible with existing adjacent 
uses, and will be subject to appropriate review for public purpose consi-~ 
derations by the Coordinator. The Coordinator, with the guidelines of 
tne task Force on Interim Land Use, the Committee and appropriate neighbor- 
nood committee, shall determine which conditions or terms shall be included 
in each lease or other agreement that may provide for interim use and 
recommend same to the MDPW. | 

J. That the Coordinator will review Commonwealth and City proposals 
or projects for capital or infrastructure improvement or development in 
orjer to assess their compatability with proposed interim uses in order to 
coordinate such uses with the permanent projects. 

Til. SCCPE OF WORKs 

A. That the Coordinator shall prepare and recommend to the Governor 
and the Mayor a plan for the development of the Corridor utilizing the 
studies as prepared by community organizations, the Boston Transportation 
Flanning Review, the Coordinator's Staff, consultants employed by the 
hassachusetts 8ay Transportation Authority and the Department of Fublic 
Works, and the Coordinator. 

3. It shall be the joint responsibility of the Coordinator, the MBTA 
and the i.OFW to assure mutual consistency between the plans prepared by 
nim and these prepared by the MBTA and the MDPW for projects under their 
jurisdiction and between the recommendations made by the Coordinator and 
proerams submitted by the MBTA and MDPW for funding by Federal agencies. 


C. That the Coordinator shall cause to be made in cooperation with 
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the itassachusetts Say Transportation Authority and the Department of Pub- 
lic sorks all studies necessary to prepare such plan, including but not 
limited to 1) analysis of tne probatie impact of development of the 
existing cleared land witnin the Corridor cn surrounding communities; 

2) probable impact of mass transit and arterial street proposals for the 
Cerridor, including condemnation, advance acquisition of land for transit 
staticn development, und the econcmic and social consequences of joint 
transit station development; 3) required public policies, including but 
not limited to zoning, density regulation, eminent domain, comprehensive 
development stratesies, development entities, transit station development 
districts, building code, and other policies required to maintain the geo- 
eraphnic and social integrity of Southwest Corridor communities. 

D. That such studies shall include a review of pending legislation 
applicable to the development of the Corridor, including but not limited 
te development corporations, minority set-aside legislation for state 
contracts, instruments for delivering financial assistance to minority 
businesses, community development corporations, and community economic 
and social developers. 

E. That such studies shall include analyses of the potential for 
both private and public investment in the Corridor. 

F, That the Coordinator shall propose to the Governor and the Mayor 
the powers and organization of a development entity or entities to oversee 
Corridor development together with drafts of such legislation as may be 
necessary for their creation. 

G. That the representation of Commonwealth, City and local community 
interests shall De preserved in the volicy-making structure or governing 
body of Such entity or entities. 

tie That contracts wili b2 let to cover technical studies, and capital 
funded engineering for the relocated Orange Line, removal of the Washington 
street Elevated, South End and Roxbury replacement service, arterial and 
local street improvements and feasibility studies for the proposed cross-— 
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town transit facility upon receipt of Federal financial assistance. It 
is intended that these will be structured so as to permit the completion 
cf South End and Roxbury replacement service to Dudley Station prior to 
“ne demolition of the washington Street Elevated from downtown to Dudley 
Station. This is to assure adequate mass transit services to communities 
now dependent upon it. 

I. Tnat all such studies will be undertaken with the full participa- 
ticn of the Coordinator and the Committee, and will seek to optimize the 
compreher.sive and joint development potential of land contiguous to and 
capable of association with the final transit station placements and other 

trarsportation uses. Such studies will also consider the economic develop- 
ment needs of the neighborhoods affected. 

J. That tassachusetts Bay Transportation Authority and Department of 

Fublic works, will process, with the full participation of the Coordinator, 
all necessary federal applications for funding of technical work and capi- 
tal improvements for transit and street improvements, respectively. 

K. That the Metropolitan District Commission will cooperate with the 
examination of potential for provision of permanent recreation facilities 
in the Corridor and may agree to provide such facilities. 

L. That the Boston Public Facilities Department will cooperate with 
the examination of potential for provision of permanent recreation facili- 
ties in the Corridor and may agree to provide such facilities. 

IV. EWMFLOYMENT FOLICIES: 

A. That tne Commonwealth's Equal Employment Cpportunity Plan (also 
Known as the "Altshuler Plan"), establishing minimum floors for minority 
hiring on state contracts within the Boston minority community, shall apply 
to all construction contracts which will affect the carrying out of interim 
and permanent development of the Southwest Corridor lands in communities 


oe 


described in that Plan. 
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B. That additional and innovative steps will be taken to supplement 
existing training and programs for minority access to construction and 
demolition projects in the Southwest Corridor and that where the need is 
demonstrated, such new training programs as may be feasible will be devised — 
and implemented. 

V. CONTRACT POLICIES 

A, That the Committee shall review and comment upon, prior to 
issuance of all Scope of Services statements, or requests for proposals, | 
and shall comment, prior to contract signing, sey ie the prime contractors 
for studies and provision of services as they ooanegie to the Southwest 
COrr100t. 

Be That 10 percent of the planning and 5 percent of the basic design 


contracts let for the Southwest Corridor shall be designated for community 


participation and technical assistance as consistent with guidelines approved 








by the Joint Regional Transportation Committee. This will apply to all 
contract work of a transportation or development nature. 

VI. OTHER AGREEMENTS | 
That subject to the examination of alternatives as required by | 


Federal environmental regulations and contingent upon receipt of Federal 


approval it is intended that the proposed actions will be consistent with 





the following preferences expressed by the Governor and Mayor: | 
1) Subject to design and engineering refinements as to the exact | 
points of depressions and demolition, the Jamaica Plain and Roxbury 
segment of the Penn Central Embankment will be demolished and the 
new tracks for the relocated Orange Line and railroad will be , | 


depressed. | 
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2) At least that portion of the proposed local street arterial 
from Jackson Square to Ruggles Street will be examined in its potential 
for construction over the depressed Orange Line and railroad tracks. 

3) Bight transit stations will be located in the general areas of 
Back Bay, Massachusetts Avenue, Ruggles Street, Roxbury Crossing, Jackson 
Savare, Boylston Street, Green Street and Forest Hills and that such 
Sues Will be constructed Overeine Cransit and rallroad tracks. 

VII. TIMETABLE FOR COMMENCEMENT OF_ WORK 

A. Technical studies of the replacement service for South End and 
Roxbury will be conducted concurrently with preparation of plans for the 
relocation of the Orange Line subject to Urban Mass Transportation 
Administration approval. 

Es A public hearing for federal capital assistance on the relocated 
Orange Line will be held as expeditiously as possible subject # necessary 
federal approval. 

© Land development plan framework will be complete as expeditiously 
as possible. 

“VIIL.  SEPARABILITY 

A. Any clause herein which is inconsistent with the statutory 

responsibilities and limitations of any of the Agencies is null and void 


4 


with respect to that Agency. 

PASTOR EG hy EeOAT Ee 

AS This agreement is effective immediately upon Signature by all 
the Agencies and shall have effect until the construction of the transit 


facilities contemplated herein. 
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that no other liabilities, obligations, or responsibilities, 
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APPENDIX H - NOISE AND VIBRATION IMPACT ANALYSIS 


This appendix contains supporting information for the noise and vibration 
impact analysis. It is comprised of the following information: 


1. Ambient Noise Measurement Data 
A summary of present ambient noise environment at each of the twelve 
measurement sites. 


2. Rail Noise and Vibration Impact Criteria 
An explanation of the criteria selected for assessing rail noise and 
vibration impact and a comparison of these criteria with other perti- 
nent noise impact criteria. 


3. Rail Noise Prediction Model 
A summary of the techniques used to predict average noise levels from 
trains. 


4. Noise Emission Model for Trucks 
Supporting information for reducing the authorized truck noise emission 
level for noise predictions near urban roads in Boston. 


5. Construction Noise Prediction Tables 
Tables used to predict energy average noise levels during construction. 


Ambient Noise Measurement Data 


The following 12 pages present a summary of the ambient noise data that was 
obtained at each of the 12 measurement sites. For each site there is: 


eA Gr apuTo’ 
(a) the peak noise that occurred each hour and 
(b) the Leg sound level for each hour. 
Also listed on dhe graph is the day-night average sound level, L4,- 


2. A map that shows the measurement site. 
3. A summary table that tells the microphone height, the important noise 


sources at the site, and the peak and Leg noise levels computed for day 
(7 SAM=toeL0 PM), and’ night (10 PM to 7 AM) , and 24 hours. 
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SLT GENO. sol 


LOCATION: 
Boston City Hospital 


MICROPHONE HEIGHT: 
2nd Floor 


MAJOR NOISE SOURCE: 
Mass. Ave traffic 


OTHER NOISE SOURCES: 


Distant traffic 


TIME OF MEASUREMENT: 
2PM 8/27/75 to 
2PM 8/28/75 


NIGHT 24 hr. 
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LOCATION: 
76 W. Rutland Square 


MICROPHONE HEIGHT: 
Srdgmroor, 


MAJOR NOISE SOURCE: 
Columbus Ave. Traffic 
Trains 


OTHER NOISE SOURCES: 
Distant Traffic 
Some Construction Noise 


TIME OF MEASUREMENT: 
SPMO57 26/7 5-00 
3PM 8/27/75 


DAY NIGHT 24 hr. 


Peak 96 90 96 


Lag 70 6] 69 
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LOCATION: 

Ell Center, Northeastern 
University (near Carter 
Playground) 


MICROPHONE HEIGHT: 
2nd floor 


MAJOR NOISE SOURCE: 
Trains 


OTHER NOISE SOURCES: 
Columbus Ave. Traffic 


TIME OF MEASUREMENT: 
4PM 9/29/75 to 
4PM 9/30/75 


DAY NIGHT 24 hr. 
Peak 96 96 96 


Lag 69 66 68 
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LOCATION: 

68 Annunciation Rd., 
Mission Hill Housing 
MICROPHONE HEIGHT: 
4th floor 

MAJOR NOISE SOURCES: 


Trains 
Columbus Ave. Traffic 


OTHER NOISE SOURCES: 
Distant Iraftiic 
Community Noise 


TIME OF MEASUREMENT : 
1PM 10/16/75 to 
TPM 10/17/75 


DAY NIGHT ' 24 hr. 
Peak 99 99 
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Penn Central Tracks 
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LOCATION: 
Bromely-Heath Housing 
(50 Lamartine Ext. ) 


MICROPHONE HEIGHT: 
3rd floor 


MAJOR NOISE SOURCES: 
Trains, wvocal@iraffic 


OTHER NOISE SOURCES: 
Distant Traffic 


TIME OF MEASUREMENT: 
4PM 9/22/75 to 
4PM 9/23/75 


DAY NIGHT 24 hr. 


Peak 105 98 105 


Lag 74 68 72 
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LOCATION: 
7 Cerina Rd. 
(near Green St. Playground) 


MICROPHONE HEIGHT: 
3rd floor 


MAJOR NOISE SOURCES: 
Trains 


OTHER NOISE SOURCES: 


Distant sl ra thic 
Community Generated Noise 


TIME OF MEASUREMENT : 
ZENE GFZ 0/1 5eLO 
2PM 8/27/75 


DAY NIGHT 24 hr. 
Peak 95 94 o5 
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TIME OF DAY 


SITEANOes 47 


LOCATION: 
6 Chilcot Place 


MICROPHONE HEIGHT: 
2nd floor 


MAJOR NOISE SOURCES: 
MBTA Trains 
Washington Street Traffic 


OTHER NOISE SOURCES: 
None 


TIME OF MEASUREMENT: 
4PM 8/25/75 to 
4PM 8/26/75 


DAY NIGHT 24 hr. 


Peak 98 95 98 
: 77 69 75 
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HAYNES HOUSE 
2nd floor 
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LOCATION: 

Madison Park 
(Haynes House) 
MICROPHONE HEIGHT: 
2nd floor 


MAJOR NOISE SOURCES: 
Shawmut Ave. Traffic 


OTHER NOISE SOURCES: 
Distant Traffic 


TIME OF MEASUREMENT : 
2PMe6/28/754t0 
2PM 8/29/75 


DAY NIGHT 24 hr. 
Peak 95 86 95 


Lag 63 54 62 
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LOCATION: 
1170 Tremont St. 
(Whittier St. Housing) 


MICROPHONE HEIGHT: 
3rd floor 


MAJOR NOISE SOURCES: 
Trains 
Tremont & Columbus Traffic 


OTHER NOISE SOURCES: 
Ruggles St. Traffic 


TIME OF MEASUREMENT: 
1PM 10/22/75 to 
1PM 10/23/75 


DAY NIGHT 24 hr. 
Peak 103 100 103 


Lag 74 68 Ae 
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LOCATION: 
8 Asticou Rd. 


MICROPHONE HEIGHT: 
2nd floor 


MAJOR NOISE SOURCES: 

Trains 

Traffic at Corner of 
Asticou Rd.& Washington St. 


OTHER NOISE SOURCES: 
None 


TIME OF MEASUREMENT : 
5PM 6/25/75: to 
5PM 8/26/75 


DAY = = NIGHT 224 hr. 
Peak 100 9] 100 


Lag 66 60 65 
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LOCATION: 
31 Cumberland Street 


MICROPHONE HEIGHT: 
~30 ft. above tracks 


MAJOR NOISE SOURCE: 
Trains 


OTHER NOISE SOURCES: 


Distant, Pranic 


TIME OF MEASUREMENT: 
Noon 1/15/76 to 
Noon 1/16/76 


DAY,» HIGHT 924° hr 
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LOCATION: 
20st Charles st. 


MICROPHONE HEIGHT: 
2nd floor 


MAJOR NOISE SOURCES: 
Trains, Mass Pike Traffic 


OTHER NOISE SOURCES: 


None 


TIME OF MEASUREMENT : 
1PM 1/15/76 to 
1PM 1/16/76 


DAY NIGHT 24 hr. 
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NOISE AND VIBRATION IMPACT ASSESSMENT CRITERIA 
FOR RAILROAD AND RAPID TRANSIT OPERATIONS 


The Southwest Corridor Project involves both the relocation of the MBTA 
Orange Line from Washington Street to the present Penn Central alignment and the 
construction of a new arterial street that will in some places replace the 
present Columbus Avenue. The primary federal funding agencies are the Federal 
Highway Administration (FHWA) and the Urban Mass Transit Administration (UMTA). 
FHWA has established noise, or vibration, impact assesment criteria or design 
goals. It is therefore the responsibility of those who are assessing the noise 
and vibration impacts to select appropriate criteria. The criteria that will be 
used to assess noise and vibration impacts for railroad and rapid transit opera- 
tions in the Southwest Corridor, along with the reasons for selecting these 
criteria, are described in the material which follows. 


Beofre discussing noise or vibration levels at which impact may occur it is 
worthwhile to review the problem and identify different types of possible noise 
and vibration impacts. Figure H-13 shows the problem in schematic form. There 
are two paths by which noise or vibration can reach a receiver: (1)through the 
air, and (2) through the ground. The noise transmitted through the air will be 
referred to as airborne noise. The ground transmission path is slightly more 
complicated. Below a frequency of approximately 30Hz (cycles per second), if the 
vibration level is high enough, a person can sense that his body is being shaken. 
This problem will be referred to as "feelable" vibration. Another problem 
associated with ground transmission paths is that above approximately 30Hz the 
vibrating ground can vibrate the walls and floors of a building and cause them to 
radiate an audible rumbling noise. This will be referred to as groundborne 
noise. Criteria for each of these three types of potential problems are dis- 
cussed below. The "feelable" vibration and groundborne noise problems are 
discussed first, because they are more straightforward. 


"Feelable" Vibration 


The criterion for "feelable" vibration will be the threshold of perceptibi- 
lity. Perceptible whole body vibration is distracting and gives a sense of 
uneasiness, especially in buildings or homes which people expect to be firm and 
stationary. In more precise terms a curve that defines the "Threshold of 
perceptible vibration" based on laboratory tests as shown in Figure H-14* will 
be used to assess impact. If vibration levels are expected to exceed this curve, 
vibration impact will be indicated. 


Groundborne Noise 


The Guidelines of the Institute for Rapid Transit will be used to assess 
impact due to groundborne noise. These criteria are listed in Figure H-15. 
They were designed to eliminate activity interference; and, therefore, they 
depend on the indoor use of potentially affected buildings. Similar lists can 
also be found in other references**, These noise criteria levels are low enough 
that if a building owner wants to soundproof his building to minimize airborne 
noise, for example by double glazing the windows, this can be done without high 
groundborne noise. 


Airborne Noise 


The approach used for this project to arrive at an airborne noise impact 
criterion is to examine several pertinent criteria, guidelines, and design goals 
and to integrate them into one or two useful criteria. The criteria, guidelines, 


* T, Miwa, “Evaluation Methods for Vibration Effect, Part 8," Ind. Health, 7, 
89, 1969. 
**For example: L. L. Beranek, Noise and Vibration Control, McGrawHill Book Co., 
New York, 1971 
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GROUNDBORNE NOISE LEVEL CRITERIA* 


é Groundborne 
Type of Building Noise Level 
or Room Criteria 

Busy residential 
Private residences 35 to 40dBA 
Apartments 40 to 45dBA 
Hotels 40 to 45dBA 
Auditoriums and Concert Halls 25 to 30dBA 
Churches and Theatres 30 to 35dBA 
Music Rooms and TV Studios 30 to 35dBA 
Hospital Sleeping Rooms 35 to 40dBA 
Courtrooms 35 to 40dBA 
Schools 35 to 40dBA 
University Buildings 35 to 40dBA 
Offices 40 to 45dBA 
Commercial Buildings 45 to 50dBA 

*Adopted from: "Guideline and Principles for Design of Rapid Transit Facilities," 


Institute for Rapid Transit, May medlied: 


and design goals that were examined are: 


1. The Guidelines of the Institute for Rapid Transit (IRT) as they relate 
to airborne noise; 


2. The Noise Standards of the U.S. bepar Emer t of Housing and Urban 
Development (HUD) ; 


3. Federal Highway Administration (FHWA) Policy and Procedure Memorandum 
90-2; 


4. Speech Interference Level Criteria (SIL); and 


5. The Fractional Impact Assessment method now under development by the 
U.S. Environmental Protection Agency (EPA) 


Each of the above listed criteria or guidelines is discussed below. 


IRT The Guidelines of the Institute for Rapid Transit recommend a peak pass-by 
sound level of 80dBA or less for urban locations. This level should not be 
exceeded at the facades of the closest buildings. In some respects this is 
almost more of a design goal than environmental assessment criteria. It does 

not for example take into account the number of train passages; surely 25 or more 
passages per hour are more annoying or disturbing than a single passage. 
Novertheless, 80dBA does represent a good design goal. 


NOTE: 80dBA is approximately the sound level of a bus or a truck on a city 
street at a distance of 50 feet. 


H=3 


HUD There are two critical sound levels and corresponding periods of exposure in 
the HUD standards. A sound level of 65dBA if exceeded for more than eight hours 
per day or a level of 80dBA if exceeded for more than one hour per day would 
cause a site to be classified as unacceptable by the HUD standards. Trains along 
the proposed alignment will not control the sound level for a total duration of 
eight hours per day, therefore, the sound level of 65dBA is not relevant. In 
most cases rapid transit trains do not even control the sound level for a total 
duration of one hour per day, and hence in these cases the HUD standards would 
not limit train noise. However, with commuter rail, AMTRAK, and the MBTA along 
the same proposed alignment, the total duration during which trains will control 
the sound level will be in the vicinity of one hour. Therefore, for this case, 
if trains did not exceed 80dBA there would be no impact if the assessment was 
made in terms of the HUD standards. 


FHWA Noise impact for highways can be assessed either in terms of the L,, sound 
level or the L sound level. The Leg sound level is the equivalent steady sound 
level that contgins as much sound energy as the actual fluctuating sound level. 
The b10 sound level is that level that is exceeded 10 percent of a given time 
period. 


The L sound level scale is a particularly poor scale for assessing rapid 
transit noig& because it is unlikely in most cases that rapid transit trains will 
control the noise level for ten percent of the time. In terms of the Leg sound 
level, the FHWA design noise level for residential locations is 67dB. As stated 
in FHWA Policy and Procedure Memorandum 90-2, this design noise level should be 
satisfied for the loudest hour of the day. Therefore, an Leg of approximately 
67dB is also a candidate for rapid transit noise assessment. 


SIL A widely used criterion, which forms the basis for several other criteria, 
is that the sound level be low enough that speech is not interfered with or 
interrupted. This criterion is often used when other criteria are not available 
or do not apply. According to the U.S. EPA*, 95 percent sentence intelligibility 
is possible in typical living rooms and bedrooms at normal voice levels if the 
steady sound level in the room is 65dBA. Since trains will only be present 
along the corridor approximately five percent of the time, allowing peak indoor 
noise levels of five percent of the time allowing peak indoor noise levels of 
60dBA during the passage of trains would correspond to less than one-quarter of 
one percent sentence interference when averaged over a typical day. Also in 
Figure D-4 of the cited reference, EPA shows that for an outdoor day-night noise 
level of 67dB, which next to the rail right-of-way, corresponds approximately to 
a peak-hour L of 67dB, the percentage of indoor speech interference is less 
that one percent. 


On average, according to EPA, the sound level reduction due to houses in 
cold climates is 17dB with open windows. Therefore, based on accepting a maxi- 
mum noise level of 60dBA indoors, the corresponding acceptable maximum. noise 
outdoors during a train passage is 77dBA. 


EPA The Noise Control Act of 1972 required that the U.S. EPA "define levels of 
environmental noise requisite to protect the public health and welfare with an 
adequate margin of safety." In defining these noise levels they first had to 
pick a noise of the Le scale known as the Lg, scale. Lg,, the day-night average 
sound level, is simil&Y to the L sound level except a {Bap penalty is added to 
the levels occurring at night. THere is therefore strong endorsement from EPA 
to use the Leg sound level to assess impact. 


*U.S. EPA; “Information on Levels of Environmental Noise Requisite to Protect 
Public Health and Welfare with Adequate Margin of Safety," March, 1974. 


EPA also now has under development a technique for assessing noise impact 
known as the Fractional Impact Method (FIM). This technique says that below an 
Lan 75adB there is full impact, and at intermediate ranges there is partial impact. 
This method sums up the total number of people impacted, weighting them according 
to how fully they are impacted. This technique makes most sense in terms for 
assessing the overall effect of a project. The important value is the difference 
in the number of people impacted before the project and the number of people 
impacted after the project. 


CONCLUSIONS AND RECOMMENDED CRITERIA 


First, before trying to reduce all of the above guidelines, standards and 
design noise levels into a smaller number of useful criteria, it is useful to 
relate peak pass-by levels to L,, levels. The difference between the peak sound 
level and the average sound levet, Leg, depends on the total duration of sound 
level may be 30 decibels less than a gingle loud event that lasts only a few 
seconds each hour, but if loud events become almost continuous throughout the 
hour then the difference between the peak and average sound level approaches zero. 


Under the average sound level impact assessment procedure loud events of 
short duration have the same impact as quieter events of longer duration provided 
they both contain the same amount of acoustical energy. The following is an 
example of several events that have the same average sound level but different 
peak sound levels provided it is otherwise quiet (say less than 55dBA): 


Peak Sound Level - Duratiqn 
67dBA iainy’. 
77dBA 1/10 hr. = 6 min. 
87dBA 1/100 hr. = 36 min. 
97dBA 1/1000 hr. = 3.6 sec. 


At present the difference between peak sound levels and average peak hour 
sound levels near the Orange Line are approximately 17 decibels as measured at 
Site No. 7. However, in the design year along the proposed corridor the number 
of train car passages during peak hour will increase by a factor of four if 
commuter rail and AMTRAK is included. 


Based on the above discussion an L sound level of 67dB, calculated at the 
loudest hour of the day, will be used to©@ssess rapid transit impact at residen- 
tial locations. If the energy average noise level at the facade of a building is 
expected to exceed 67dB, then impact will be noted and it will be recommended 
that some noise control device of technique be implemented to eliminate this 
impact. 


The Leg 67dB level was chosen because: 
1. It corresponds to the design noise levels specified by FHWA for high- 
ways; 


2,0 Cue Le sound level of 67dB is not exceeded, then peak pass-by 
levels will be approximately 77dBA and the HUD noise standards, the 
IRT Guidelines, and the indoor speech interference criterion will be 
satisfied. 


3. It uses the Leg noise level scale which has been accepted by EPA as an 
acceptable scate for the measurement of environmental noise. 


It may be that some residents near the tracks may still find the L q 67dB 
level higher than what they would like. Three points should be considerd: 


H=5 


iv They a 67dB level was picked because it satisfies the above cited 
guidelines, standards and criteria. No attempt was made to satisfy 
personal preferences for residential noise levels. 


2. Present peak hour Leg noise levels adjacent to the tracks are approxi- 
mately 80dB. Therefore, an Leg 67dB level would be a great improve- 
ment. 


3. The Leg 67dB criterion requires that peak pass-by noise levels not 
exceed 77dB at 50 Feet. Most large trucks on the streets of Boston 
would have trouble passing such a criterion. Therefore, a more 
stringent criterion would be unrealistically severe. 


RAIL NOISE PREDICTION MODEL 
Noise Emission Levels 


In order to predict future noise levels for MBTA operations it was decided 
to use noise levels measured near the MBTA Red Line extension to Queincy. There 
are two reasons for using these noise levels: (1) the track here is similar to 
what is expected for the Orange Line if it is relocated along the Penn Central 
alignment (welded rail on tie and ballast), and (2) the U.S. Department of 
Transportation conducted a thorough program of noise measurements along this 
line* and therefore noise levels are well documented. 


The data was first normalized to a single car at 50 feet **, and based on 
repeated measurements of trains at various speeds a 30 log speed dependence was 
assumed. The data was then averaged and the following expression was obtained 
for the peak pass-by noise level of a single car at 50 feet: 


L, (50°) = 33 + 30 1ogj9 (v) 


where v is the speed in feet per second. It should be noted that the above 
expression represents an acoustic energy average of all the data; some trains 
were as much as ten decibels quieter than what would be predicted by using this 
expression. The reason for the large variation can probably be attributed to 

the condition of the wheels. This of course also implies that up to ten decibels 
of noise reduction from the predicted energy average noise levels could be 
obtained if the wheels and rail were very well maintained. 


In the future it is expected that the wheels of the Orange Line trains will 
be better maintained than the wheels of the Red Line trains when the above cited 
tests were conducted. This is because the MBTA has since equipped its mainte- 
nance shop with modern wheel truing machines. In order to account for this in 
the following expression was used to predict the noise level of a single car at 
50 feet: 


La(50') = 28 + 30 log j9(v) 





* "MBTA Rapid Transit System (Red Line) Wayside and In-Car Noise and Vibration 
Level Measurements," U.S. Department of Transportation Report No. DOT-TSC- 
OST-72~-31, August 1972. 


** For the normalization technique see: "Wheel/Rail Noise and Vibration 
Control," U.S. Department of Transportation Report No. UMTA-MA-06-0025-73-15, 
May 1974. 


In addition to rapid transit trains, the present Penn Central alignment 
will also carry commuter trains and AMTRAK trains, The noise levels of self- 
propelled diesel cars (Budd Liners), passenger rail cars and electric locomotives 
are similar to those for rapid transit cars because the dominant noise source is 
wheel/rail noise*. Note that wheel flats are not as much of a problem with rail 
passenger cars as with rapid transit because decceleration rates are much lower 
and wheel slip is unusual. The same noise level as for rapid transit cars will 
therefore be used to predict noise from these cars. Diesel locomotives are, of 
course, considerably louder than rapid transit cars or rail passenger cars. The 
dominant noise sources of a diesel-electric locomotive are the exhaust and 
engine casing noise. These locomotives are approximately 10 decibels louder than 
rapid transit cars or rail passenger cars. They are not as speed dependent, but 
they are louder when they are under load such as when they are accelerating 
away from a stop. A source level of 95dBA at 50 feet was used to predict diesel 
locomotive noise with no speed dependence, 


CONVERSION FROM EMISSION LEVELS TO Leg 





The energy average sound level, L for the period from -T/2 to +T/2 can 


, 
be determined using the following equation: 


Leg = 10 log | & at 


aN aaa Pee, (LY/10 
ae 10 


=-T/2 


where L, (t) is the instantaneous A-weighted sound level. 


The sound level at a distance d, measured in feet, from a track during the 
passage of a single rail car can be expressed as 


2 
| (50) 

DCE aarnt5 OA MERLORLogh| int OL 
A : G2ee eek) 2 


where the time t is taken to be zero when the vehicle is at its closest position 
(i.e. distance da), L,(50') is the sound level of a single car at 50 feet, t is 
expressed in seconds, and v (the velocity of the vehicle) is expressed in feet 
per second. 


The energy average sound level, Leg! due to the passage of a single vehicle 
in the period T is given by 


+T/2 


La (50°) /10 2 
Rs vl A (50) 
Leg = 10 log a 10 a 


dt 
1/2 a? + (v t)? 


If T is much greater than the passage time of the vehicle, this reduces to 


a 
z : ar(50) 
Leg La(50') + 10 log eso 


* “Wayside Noise and Vibration Signatures of High Speed Trains in the Northeast 
Corridor," U.S, Department of Transportation, Report No. DOT-TSC-OST-73-18, 
September 1973. 


H=7 


If N train cars pass in the time period T, the total acoustic energy goes up by 
a factor N. Taking this into account and substituting in for Ly (50') gives 


2 
N(50v) 
Leg = 28 + 10 log [wsisow? 


PROPAGATION EFFECTS AND NOISE CONTROL AT THE SOURCE 


The above method for the prediction of the energy average sound level is 
only good for open spaces where most of the track can be seen in both directions. 
Barriers which block the line of sight between any location and the rails also 
reduce the noise which is received at this location. A method for the calcula- 
tion of noise reduction due to barriers has been developed for noise predictions 
near highways, and this method was used to calculate the noise reduction of 
barriers near the proposed rail alignments. 


Two rules of thumb had a major influence on fixing the location of the 
noise impact contours. The first was that the attenuation of sound with dis- 
tances, down streets perpendicular to the tracks, was taken to be 4.5 decibels 
each time the distance from the source was doubled. This is half way between 
the theoretical minimum of 3 decibels per doubling of distance and the theoret- 
ical maximum of 6 decibels per doubling of distance. The theoretical minimum 
occurs if all the sound energy reflacts off the buildings as if they were mirrors; 
the maximum occurs if the sound is absorbed at the buildings or reflacted in 
random directions. Both of these theoretical extremes have been measured 
experimentally. 


The second important rule of thum is that the first row of separated houses 
parallel to the tracks provides a sound level attenuation of five decibels*. 
Subsequent rows provide an attenuation of 1.5 decibels up to a maximum of ten 
decibels. Because of this rule of thumb the noise contours frequently stopped 
at a row of houses. That is the row of houses closest to the tracks are expected 
to shield the houses further from the tracks from the noise. 


NOISE EMISSION LEVELS FOR TRUCKS 


Both of the noise prediction methods approved by the Federal Highway 
Administration use truch noise emission levels based on measurements of trucks at 
highway speeds. At such speeds tire noise is usually the dominant noise source, 
whereas at low speeds noise from the engines and exhaust systems are more import- 
ant. Using the authorized methods in low speed urban situations can lead to 
overprediction of future noise levels. 


Measurements of trucks in urban traffic for other projects have shown that 
noise emission levels for medium trucks (two axels) are as much as 12 decibels 


less than the level in the authorized models, and emission levels for large 
trucks (three or more axels) are as much as seven decibels less**. The problem 
is most pronounced in open areas where a ten decibel overprediction of the future 


*  "Pundamentals and Abatement of Highway Traffic Noise," Office of Environmental 
Policy, Federal Highway Administration, U.S. Department of Transportation. 


** G. S. Anderson, et.al., "1972 Noise Levels and Noise Model for Urban Truck 
Traffic--West Side Highway Project," BBN Report No. 2524, 1973. 


F. A. Prahl and N. P. Miller, "Noise Model for Slow Speed Trucks on Baltimore 
City Streets," BBN Report No. 3212, December 1975. 


noise level would result in estimating the location of the 
noise contours ten times as far from the roadway. Such errors could result in 
costly design changes to abate noise impact that was simply overpredicted, or to 
seek exceptions where they are unnecessary. 


In order to predict more accurately traffic noise levels in the Southwest 
Corridor, the peak pass-by noise level of 133 trucks and buses were measured 
in the study area along Columbus Avenue. Based on previous work* it was decided 
to classify trucks into two classes: 


1. Medium trucks - trucks with two axels (excluding pick-ups and small 
panel trucks which are treated as automobiles) 


2. Heavy trucks - trucks with three or more axels. 


Such vehicle types are easy to identify in the field, and the standard deviation 
of the sound levels for each class is much smaller than it would be if all 
vehicles were included in one class. 


The results of this measurement program are shown in the figures which 
follow. Included is a plot of sound emission level, peak pass-by sound level 
normalized to a distance of 50 feet, for both medium trucks and large trucks. 

The emission levels are plotted as a function of log speed, and linear regression 
lines are fitted to the data. The mathematical expressions for the emission 
levels are: 


L 76 + 1.3 log,9S for medium trucks 


L = 68 +11.3 log,0S for heavy trucks 

where S is the speed in units of miles per hour. The expected speed during peak 
hour for the proposed arterial is approximately 22mph and the corresponding 
emission levels for medium and heavy trucks are 77.8dBA and 83.2dBA. This is 
significantly lower than the 87dBA level in the Transportation Systems Center 
model. The Highway Research Board model uses in 82dBA truck emission level but 
adds four decibels for interrupted flow; this gives them an 86dBA emission level 
in most urban areas. The above expression for heavy trucks does agree with 
levels from the authorized models at approximately 40mph. However, no actual 
measurements were made for speeds above 33mph. 


The noise emission levels obtained for trucks at urban speeds in this study 
are a few decibels higher than!the levels for trucks measured in the other 
studies cited above. The expressions for truck emission levels obtained in the 
Baltimore study, for example, would predict emission levels for medium and heavy 
trucks of 74.2dBA and 80.0dBA at 22mph. This is about three decibels lower than 
the average levels measured in Boston. The expressions for truck noise emission 
levels for the West Side Highway Project were about five decibels lower than 
those measured in Boston for medium trucks, but similar for heavy trucks. 


In order to take advantage of the different levels for the two classes of 
trucks it is necessary to know the mix ratio of these two types of vehicles. 
Independent counts of trucks by type were not performed, but during the measure- 
ment program the type of each vehicle that was measured was noted. Therefore, 
some mix information is available. Many medium trucks were not measured because 
they were in clusters of traffic and it was not possible to measure their noise 
level without picking up some of the noise from other nearby vehicles. Almost 
all large trucks were measured. Therefore, the ratio of measured medium trucks 
is biased in favor of large trucks. This ratio was 3:2. This ratio may also be 
Slightly high for peak hour predictions. One would expect that the relative 


* See the previous cited reference. 
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proportion of heavy trucks would drop off during rush hour. The 3:2 ratio will 
be used in the predictions; it should be noted that since it is biased in favor 
of large trucks that a slight overprediction of the expected noise level may 
result. It is however better to slightly overpredict than to underpredict, and 
the overprediction will not be nearly as great as it would be if the levels from 
the authorized models were used. It should also be noted that city buses fall 
in the medium truck class because they have two axels, and the medium truck 
emission level will be used to predict future noise levels from them. 


tH=10 


CONSTRUCTION NOISE PREDICTION AND CONTROL 


The following three tables show the calculations used to predict the con- 
struction noise levels discussed in the text. Each type of equipment is assigned 
a noise level and a usage factor for each phase of the construction. The total 
sound energy is added up and averaged over the period of construction. 


The next five tables provide additional information on the sound level of 
specific equipment, and the noise reduction that can be obtained without major 
redesign or extreme cost. 


PiGs samo 
CALCULATION OF CONSTRUCTION NOISE LEVELS FOR SCENARIO NUMBER 1 





Construction Phase Leg (50 ft) during 
Equipment Type Work Periods for 
[Average Noise Level Each Item Over 
labAjeat 50 Et] Clearing Excavation Foundation Erection Finishing One Project 

Air Compressor [81] shear 1.0 4 ~4 tM OH i 79 
Backhoe [85] .04 4 - - .16 743 
Concrete Mixer [85] - = LO C2) ~4(2) 16 (2) 81 
Concrete Pump [82] - = = = = - 
Concrete Vibrator [76] ~ a = = - - 
Crane, Derrick [88] 35 TAS, eel 04 ~ 80 
Crane, Mobile [83] - = = 2.6 - 694 
Dozer [87] a3 4 oe - 16 794 
Generator [78] i=0 4 4 .4 -4 7D 
Grader [85] .08 = - a .08 74 
Jackhammer (P.B.) [88] alt “e. - 705 pay ee 804 
Loader [84] of -4 ne - .16 764 
Paver [89] ~ = Ok ae - 814 
Pile Driver [101] ~ 25 ae: ~ - 89 
Pneumatic Tool [85] - = 04 (2) “al .04 723 
Pump [76] “ Bee) Pate} ae Ee - 764 
Rock Drill [98] = ae - - - 824 a 
Roller [80] - - -O1 5 5 734 4 
Saw [78] - - -04 (2) 04 - 634 ob 
Scraper [88] .08 = 2 .08 .08 78 
Shovel [82] .04 -4 04 - 04 72 
Truck [88] .16 (2) .16 A (3) aes .16 (2) 842 

Leg (50 ft) Per Site During Work Periods (8 hrs.) = 934 
Hrs. at Site:Streets, Sewers = 12 12 24 24 i = 84 hrs. = 104 days 

Highways = 250 250 500 500 250 = 1750 hrs. = 2183 days 


Total Number of Sites: Public Works 
Highway 


485,224 [60,653 miles (Table III) at 1/8 mi/site] 
2£5,178, 215178 miles~ (Table Tit) at 1 mi/site] 
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CALCULATION OF CONSTRUCTION NOISE LEVELS FOR SCENARIO NUMBER 3 
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Construction Phase Ls (SO0nttysaurang 

Equipment Type fidrk Periods for 
[Average Noise Level Each Item over 

(dBA) at 50 ft] Clearing Excavation Foundation Erection Finishing One Project 
Air Compressor [81] L=0 E50 -4 a) s¥(2}% 79 
Backhoe [85] -04 ae ~ - .16 744 
Concrete Mixer [85] = - 7i6(2) ~4(2) eLe:(2) 81 
Concrete Pump [82] = - = - - -- 
Concrete Vibrator [76] - - - - - -- 
Crane, Derrick [85] oa a ak -04 - dak 
Crane, Mobile [83] - ~ - =o - 694 
Dozer [85] ae -4 Ry - 2&6 77% 
Generator [78] 1.0 4 4 4 4 fe’ 
Grader [85] .08 - - e2 .08 74 
Jackhammer (P.B.) [85] oS oa - .04 oEt2 ) 77% 
Loader [84] ad .4 of - pe 764 
Pave [85] ~ = 0.1 Aa ~ 774 
Pile Driver 
Pneumatic Tool [85] - - .04(2) aL. .04 724 
Pump [76] - 120 (2) Lt. Ot2} s4 2} - 76% 
Rock Drill [85] - G2 = - - 694 
Roller [80] - - -OL “he aoe 734 
Saw [78] - - -04(2) -04 ~ 633 
Scraper [85] .08 ~ cz .08 .08 fie" 
Shovel [82] -04 4 .04 - -04 fee 
Truck [88] wae Oe. -16 ~4(2) w2 te} ob6 (23 844 





Leg (50 ft) Per Site During Work Periods (8 hrs.) 


i} 
© 
8, 
w 
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Hrs. at Site: Streets, Sewers 
Highways 


Ez Le 24 24 12 
250 250 500 500 250 


84 hrs. = 104 days 
1750 hrs. = 2184 days 


i} 
II 


Total Number of Sites: Public Works 
Highways 


485,224 [60,653 miles (Table III) at 1/8 mi/site] 
4E,1/78 {21,178 mizlés: (Pable III) at 1 mi/site] 


Result of noise mufflers and acoustical enclosures on construction equipments 
and tools now in use (partial list) .1/ 


Equipment Device Before After Distance 


Pile Driver 


Vulcan 010 none 103 dBA PMS. APE 
muffler on exh. & 85 dBA 2 Sate. 
sound barrier on the 
leads 


Paving Breaker 


Ingersall-Rand 


Model SB-8 none 105 dBA Sige te Gis 
muffled 100 dBA Bae ie 
muffled 85 dBA Oe te 


plus acous. enclosure howe sy.\ 35u fe. 


Diesel Drive Electric Welding Machine 


Lincoln Co. 
Model 400 none 93 daBA SREY Ato 


muffler and plus 
acous. enclosure 76 dBA PANTS ay i 


Air Compressor - (Diesel Driven) 


Ingersall-Rand 


1200 CFM none 105 dBA Bote. 
muffled 85 dBA Jolie 

Gardner-Denver 

750 CFM none 103 dBA HES ah ie 
muffled 85 dBA 3 bb oh 


1/ Final Environmental Impact Statement, East 63rd Street, Subway Line, New York 
City Transit Authority, April 1973. 


Equipment Device Before After Distance 





Air-tracked Drill 


Ingersall-Rand 


600 CFM none 104 dBA PI aed a 
acous. enclosure 83 dBA eek toe 

Gardner-Denver none 104 dBA be 5 0 
muffled 100 dBA as a a a 
plus acous. 77 ABA Zoek tak 
enclosure 





Chain Saw 


Gasoline Driven none 113 dBA Snit. 
Elec. Driven none 86 dBA Baer ty 
72 dBA 15-6. 





FIGy. Head 
IMMEDIATE ABATEMENT POTENTIAL OF CONSTRUCTION EQUIPMENT 1/ 


Noise Level 


in GB (A) -atees0 +655 Important 
Equipment with Feasible Noise 5 Usage? 
Present iL Sources 


Noise Control 


Earthmoving 
front loader 79 {is BiG lr tH 4 
backhoes 85 gs) jr a i SER | ey: 
dozers 80 fhe) Eicer 2H 4 
tractors 80 pis) BeCer iW wl 
scrapers 88 80 Bees I-W 4 
graders 85 19 EC rer Ww U5 
truck 91 fhe, hic er re 4 
paver 89 80 Epes aya 8 
Materials Handling 
concrete mixer 85 15 Ee Con. Wiad | 
concrete pump 82 LS BiGeH -4 
crane 83 $ As) jig of Cisse art 16 
derrick 88 co EAGer- DVT 16 
Stationary 
pumps 76 nS Ere hae: 
generators 78 gis EZG eo 
compressors 81 Lo EV Gah 1 EO 
Impact 
pile drivers 101 95 WPE .04 
jack hammers 88 75 Po Woe Cc sa | 
rock drilte 98 80 WEP .04 
pneumatic tools 86 80 P™WlESC 2G 
Other 
Saws 78 the W .04 
vibrator 76 75 WEC 4 
Notes: 


1. Estimated levels obtainable by selecting quieter procedures or machines 
and implementing noise control features requiring no major redesign or 
extreme cost. 


2. In order of importance: 
T Power Transmission System, Gearing Pr eColling ran 
C Engine Casing W Tool-Work Interaction 
E Engine Exhause H Hydraulics 
P Pneumatic Exhaust I Engine Intake 
3. Percentage of time equipment is operating at noisiest mode in most 


used phase on site. 


1/ Environmental Protection Agency, Construction Noise, 1971 


Source 
Engine 
exhaust 


casing 


fan (cooling) 


intake 


Transmission 


Hydraulics 


Exhaust (Pneumatic) 


Tool-Work 


interaction 





* Note that noise reductions are not additive. 


FIG. H-22 


Control Technigues 


improved muffler 

improved design of block 
enclosure 

redesign 

Silencers, ducts and mufflers 


silencers 


redesign, new materials 
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APPENDIX J 
Forest Hills 


Parking Facility 


FOREST HILLS PARKING FACILITY 


The information presented in this appendix is a summary of the analysis 
performed under separate contract to the Massachusetts Department of Public Works. 
The conclusions drawn from this analysis of the alternatives has been incorpo- 
rated into the description of Parking Facilities as described in Chapter IV of 
this Environmental Impact Analysis. 


I. Project Summary 
A. Project Purpose and Study Process 


This study is one of several sponsored by the Massachusetts Department of 
Public Works (MDPW) to investigate the feasibility of constructing fringe parking 
facilities for commuter parking. Sites served by the commuter rail or rapid 
transit systems have been identified for study through a cooperative selection 
process involving the Massachusetts Bay Transportation Authority (MBTA), the 
Executive Office of Transportation and Construction (EOTC), the Joint Regional 
Transportation Committee (JRTC), and MDPW. 


The purpose of this report is to present an environmental analysis and pro- 
gram recommendations for a fringe parking project serving the Orange Line at the 
Forest Hills MBTA Station. The facility, if constructed, would principally 
serve commuters from the Southwest Corridor communities of Hyde Park, Dedham 
and West Roxbury. In addition, patrons from the communities of Jamaica Plain, 
Dorchester, Roslindale, Brookline, Norwood, Westwood, Canton and Needham would 
comprise most of the remaining park-and-ride traffic at Forest Hills. 


The technical study process involved inventory of the area, review of plans 
and proposals, surveys of other parking sites, demand estimates, alternative in- 
vestigation and impact analysis. An attempt was made to be comprehensive, with- 
in the general locational constraint of the study. 


An active attempt was made to involve local citizens and officials through 
variety of small and large meetings, workshops, and presentations. Meetings 
were held to introduce the study, to review the demand, and to review alter- 
natives and impacts with an ad hoc group including the Office of the Southwest 
Corridor Coordinator, representatives from the surrounding neighborhoods, busi- 
nessmen, and rail transportation advocate groups. Additional meetings were held 
with the Joint Regional Transportation Committee (JRTC) parking subcommittee. 


B. Recommendations 


It is recommended that a 500 car facility in air-rights over the new Forest 
Hills transit station be incorporated as a part of the Orange Line Relocation 
Project (see section III of this appendix for details). This alternative is 
referred to as the "Program 500 Air-Rights Scheme". 


A 500 car facility as described in the "Program 500" alternative appears 
to be appropriate as a base case associated with the Relocation of the Orange 
Line. Any additional spaces are related to decisions regarding public trans- 
portation beyond Forest Hills to Route 128 and Needham. Construction of a 500 
car facility on the Air-Rights site as the roof of the proposed transit facility 
could take plan as part of the Orange Line project with no additional impact 
upon existing parking spaces during construction and without public acquisition 
of privately-owned property. 


II. Site Alternatives 
A. General 


Given the proposed changes in the present street configuration as well as 
decisions regarding final alignment of the Orange Line, a number of preliminary 


site options in Forest Hills were identified which might be accessible from new/ 
relocated streets while providing convenient walking distances to a new MBTA 
station. Of six sites initially considered, four were dismissed at an early 
stage of the evaluation, due to potential 4(f) parking or adjacency problems 

plus inconvenient pedestrian relationships to the proposed MBTA station. These ; 
locations as illustrated in Fig. 4.1 are described below. Site 5 (Fitzgerald) 

and Site 6 (Air Rights development over the relocated station) were investigated 
further as the result of this analysis. Schematic design alternatives at these 
sites were examined in detail and are discussed in Section III of this appendix, 
Summary of Primary Location Alternatives. 


B. Site Location Options 


site 1 - Arborway Site 


Site 1, otherwise known as the Arborway Site, lies within the 4+ acre area 
currently occupied by the MBTA's Arborway garage. The site would not provide 
convenient pedestrian access to a new station location south of the Arborway and ~ 
would likely compound existing access and congestion problems on Washington 
Street. The Authority is considering the continued use of the site as a regional 
bus parking and maintenance facility which would preclude potential use for 
commuter parking. 


Site 2 - Oil Property Site 


Site 2, situated north of the Arborway overpass, comprises a 3.6+ acre site 
on Washington Street opposite Site 1. This location is presently occupied by 
five large oil tanks and is also used as an equipment storage yard. Potentially 
affected by the new arterial street option, the site is undesirable in terms of 
pedestrian access since a location south of the Arborway for the new Forest Hills ~ 
Station is likely. | 


Site 3 - Chocorna Street 


Site 3, a 2.7+ acre parcel off Chocorna Street, a paper street, owned 
jointly by the MBTA and the City of Boston, is the present site of an unused sur- 
face parking facility. This lot previously served Orange Line park-and-ride 
patrons; it has been closed for several years because of a vandalism problem. 

If reactivated for fringe parking, the site is remote from a new station and 
would involve long walking distances. 






In addition, the location has adjacency problems with the Asticou Road re- 
Sidences to its immediate west as well as potential automobile access problems. 
The site would provide only minimal joint development potential in enhancing the 
environmental quality at Forest Hills. 


Site 4 —- St. Ann Street 


Site 4 lies within the Southwest Corridor right-of-way near the Arborway 
overpass in a 2+ acre site off St. Ann Street. The property is presently under 
Metropolitan District Commission (MDC) and MDPW ownership. 


Potential use of the site is uncertain due to the probable 4(f) conflict 
with the Arborway and the possible access problem with the ultimate profile of 
Washington Street. The most recent street configuration being considered at 
Forest Hills would reduce the available footprint for parking to less than re- 
quired program minimums. 


Site Ss=sFitzgeralda Site 


Site 5, also referred to as the "Fitzgerald Site", is presently the largest 
surface commuter lot within the Forest Hills parking inventory; it occupies a 
2.7+ acre site at the intersection of Washington and Morton Streets and provides ~ 
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all day parking for approximately 250 cars. Privately-owned, its use as a fringe 
parking facility would involve public acquisition. 


The Fitzgerald Site carries potential for joint development with existing 
land use since the major portion of the lot is situated behind commercial build- 
ings on Washington Street. The extent to which expansion of parking supply at 
Fitzgerald involves either the retention or redevelopment of this commercial 
Space within a new facility depends on the ultimate parking demand, staging, and 
environmental improvement strategy at Forest Hills. 


In addition to its joint development potential, and because Site 5 is not 
directly used by transportation improvements proposed for the Forest Hills area, 
the Site could be developed on a highly independant implementation schedule. 
This opportunity is quite attractive, particularly to the extent that a single 
site can begin to provide a significant parking resource during the construction 
period for the relocated Orange Line as well as consolidate on-street commuter 
parking into an off-street facility. This site is the subject of additional 
analysis. 


Site 6 - Forest Hills Station Air Rights 


Site 6, the other site retained for further examination, involves the use 
of the "air rights" within the area created by the realignment of Washington 
Street and Hyde Park Avenue. The size, configuration and access to this partic- 
ular location are highly dependent upon roadway and transit profiles and align- 
ments and, although it maximizes joint development potential, it also carries 
with it an extended implementation schedule, thus reducing its potential to 
contribute to the immediate upgrading and consolidation of the scattered off- 
street parking situation at Forest Hills. 


III. Summary of Demand Analysis and Program Definition 
A. Recommended Parking Program 


Future park-and-ride estimates at Forest Hills were developed for the short- 
term (1980) and the long-range (1995) based on the survey date and Central Trans- 
portation Planning Staff (CTPS) patronage estimates for the following three 
transit service configurations for the Southwest Corridor: 


e Base Transit System (Assumes Orange Line Relocation) 
e Orange Line Extended to Needham 
e Improved Commuter Rail to Needham 


A range of parking demand was derived which varied from a low of 300-375 spaces 
in 1995 (Orange Line Extended) to a high in that year of 1300-1600 spaces (the 
Base Condition). Improved "super" Commuter Rail Requirements are 975 to 1215 
spaces. A tentative program and implementation strategy for the short-range 
(1980) was defined for 1000+ spaces that would accommodate existing demand 
levels. The flexibility to either expanded or reduce (by selected closings of 
existing MBTA/Penn Central lots) spaces in the future depending on the Orange 
Line decision is a consideration of merit. 


Assumptions regarding probable supply options were arrayed against possible 
demand options for present and projected conditions (1980 and 1995), and 
judgements were made as to the most reasonable program levels and the extent to 
which they covered the greatest number of possible supply/demand combinations. 


Fig. 5.2 indicates the relationship of demand projections for park-and-ride 
at Forest Hills for 1980 and 1995 to the following parking supply levels: 


e Supply Level 1 ("Program 500") = 500 spaces 
@® Supply Level 2 ("Program "1,000") = 1000 spaces 
e Supply Level 3 ("Program "1,500") = 1500 spaces 


The existing parking supply at Forest Hills of approximately 1,000.2 spaces 
consists of 350 on-street and 650 off-street spaces. Of these, 900 are used by 
daily commuters. If a policy which stated that local streets are primarily for 
local residents were pursued through, say, a parking sticker program (these 
have been successfully implemented in other ,Boston neighborhoods), the remaining 
supply available for commuters would be 650_ spaces (or a deficit of 250_ spaces 
based on current usage) in the following 5 surface lots as shown by Table 5.5. 

Fig.J-2 


Table 5.5: Available Off-Street Parking Supply at Forest Hills 
(within 1,000 feet of Station) 


Lot No. Space Available 
Walk Hill under car barn (MBTA) 120* 

Penn Central off St. Ann Street (MBTA) 45* 
Washington/Morton (MBTA) 35* 

MDC (Arborway) Zeon * 
Fitzgerald (privately owned) 250 

TOTAL 650 


In addition, there are approximately thirty cars* which are parked on vacant 
land owned by the Department of Public Works between Hyde Park Avenue and 
Washington Street. 


Of the above facilities, only the MDC and Fitzgerald are likely to remain in 
service over the long haul; the others would be eliminated under present trans- 
portation proposals for the area. In addition to these, the now unused Asticou 
lot with capacity for 150 spaces might be a possible resource during transit/ 
street construction. In summary, the available parking supply for commuters 
at Forest Hills, at least for the foreseeable future, iS a minimum of 200 anda 
maximum of 450_- spaces (with the possibility of 600 if the Asticou lot were 
reinstituted). 


The demand options on the other hand, due to the uncertain future of long- 
range commuter use of Forest Hills, vary quite dramatically, as previously 
shown by Fig. 5.2. Daytime parking by local residents and business patrons, 
which is currently around 100 spaces is anticipated to increase in the future 
due to higher automobile ownership and commercial activity in Forest Hills. 

It is impossible to accurately assess future local use, but it might range as 
high as 300 spaces. 


Parking program levels were recommended on the basis of comparing the 
above supply vs. demand options. The following Table 5.6 summarizes the 
results of that comparison. 

rag. iw 
Table 5.6: Parking Program Levels at Forest Hills 
(1980 & 1995) 


Demand Options Supply Options 
Eliminate Leave Leave Leave 

Commuter Community MDC&Fitz Fitz MDC Fitz & MDC 
1995 400 100-300 500-700 250-450 300-500 50-250 
Extended 
Orange Line 
1980 1200 100-300 1100-1300 850-1050 900-1100 650-850 
Base 
1995 No 1600 100-300 1700-1900 1450-1650 1500-1700 1250-1450 
Notes: 





* Spaces to be lost because of the Orange Line Relocation Project. 
**These spaces could be phased out as part of a restoration of the Olmstead 
Green connection between Arnold Arboretum and Franklin Park. 
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In summary, the various parking supply options fit within a rational frame- 
work that attempts to respond to the great number of long-range uncertainties 
which seem evident, as well as cover present and interim parking problems and 
requirements. It is recommended that a new facility be programmed for no more 
than 500 spaces over the short-term since a Program 500 on either potential 
location when used in conjunction with existing lots, would meet nearly all 
anticipated parking demand in 1980 while leaving open future options. 


It is assumed that provision of short-term business related parking could be 
accomplished by means of on-street metered spaces on Washington Street and Hyde 
Park Avenue. These spaces should be metered for short term use by business use. 
In the long run any surplus parking resources created by Program 500 in 
combination with existing facilities under the Extended Transit facility should 
be applied toward meeting short-term local business and residential needs through 
the use of meters and a sticker program. 


IV. Summary of Primary Location Alternatives 


The two primary sites investigated herein are the so-called Fitzgerald Site, 
which is currently a 250- car parking lot, and an "air rights" scheme that 
would be located over the relocation MBTA Orange Line Station. 


These two location alternatives plus a no-build option were developed with- 
in the framework of the transit and arterial street options under consideration 
in the Southwest Corridor; each had several suboptions. 


Alternative 1 would be developed on the Fitzgerald Site, but would have different 
access configurations and sizing options. 


Alternative 2 developed on air rights over the proposed station location, also 
carries access and program variations. 


Alternative 3 would assume that a new parking facility is not built and that 
existing parking locations and supply levels would remain. 


Alternative 1 


This fringe parking location option, proposed for the so-called Fitzgerald 
Site would be planned to accommodate programs of 500 or 1,000 parking spaces. It 
is envisioned that the Program 500 would serve as an interim parking resource 
during Orange Line relocation work which could be implemented immediately (and 
on a construction schedule independent from other transit/transportation improve- 
ments) and thus eliminate nearly all existing on-street parking conflicts. In 
the long-term, the facility would serve parking demands projected for 1995 under 
the option to extend the Orange Line to Needham. On the other hand, the Program 
1,000 would serve as a long-range solution to parking at Forest Hills in the 
event that the Orange Line is not extended. Under these circumstances, the 
1000-car facility would have to be augmented by other surface parking lots and 
some on-street supply to meet the anticipated demand of 1500 spaces in 1995. 

A Program 1500 was also examined, but was dropped from consideration on the 
Fitzgerald Site due to size, access, and urban design constraints. 


Development of either program involves acquisition, either partial or full, 
of the Mobil Oil and Fitzgerald properties. 


Alternative 2 


The second location alternative for fringe parking at Forest Hills involves 
the development of air rights over the relocated Orange Line Station. Programs 
of 500, 1000 and 1500 spaces were examined in a single parking deck and 2- and 
3- level structures, respectively. The Program 500 serves an intermmediate 
demand of 1000- parking spaces when combined with existing off-street lots such 
as the Fitzgerald (250 spaces) and the MDC (225 spaces) lots. It also covers 
long-range projections under the Orange Line extension option. The Programs 
1000 and 1500 are designed as additional levels to the Program 500 and are viewed 
as long-term parking solutions if Forest Hills remains as the terminus of the 
Orange Line South through 1995. 


Construction would be entirely on publicly-owned land and would have to 
be a part of and coordinated with the transit and railroad construction work. 


Programs 500, 1000 and 1500 can all be accommodated above the depressed 
station alternative on one, two or three decks, Program 500 is the maximum 
size facility recommended with the rebuilt embankment alternative. This 
facility is accommodated in two levels adjacent to the station, Program 1000 
and -500 are difficult to service and present a very substantial bulk when 
built with the embankment alternative. 


The Program 500 is itlustrated in the Forest Hills station layout for both 
the depressed and embankment alternatives in the body of the report and has 
small visual impact on the area. 


Alternative 3 


This alternative proposes that no action be taken to provide a new fringe 
parking facility at Forest Hills either to consolidate or expand existing 
Supply levels and examines the implication of such a decision. 


Two Situations are analyzed: a "do-nothing" alternative which maintains 
all modes in their present form, and a "1980 Base System" in which the Orange 
Line is relocated from South Cove to Forest Hills but no new parking facility 
is constructed. 


V. Preliminary Impact Evaluation 


A. General Approach 


1. Time Frame 


Impacts for the various location and programmatic alternatives are 
evaluated for the years 1975, 1980 and 1995 corresponding to existing date and 
available CTPS projections for transit patronage and arterial street traffic 
volumes. For 1980, the Program 500 options for both locations were evaluated 
within the context of other anticipated parking supplies to be available within 
the vicinity of a new station at its opening. In addition, a "no-build" option 
for opening year was defined as the base case for comparative purposes. (It 
has been assumed that the 1980 time period corresponds to the implementation 
of the CTPS "Base System", although the opening year for the relocated Orange 
Line may actually occur a year or two later.) 


For 1995, all program options for the two locations were evaluated since 
the demand projections supplied indicate the potential for significant reduc- 
tions or expansions of existing demand/supply levels depending on the ultimate 
Needham Branch transit technology. Due to such uncertainties in the long range 
parking picture at Forest Hills, a detailed assessment of the full range of 
impacts for 1995 was not conducted, In some cases, impacts over the long term, 
such as local air quality, are not likely to be significantly greater than 
existing levels in spite of the supply increases suggested by even the largest 
program options; increases in air pollution levels, for example, are likely to 
be substantially offset by mandated emission reductions over the long range. 


2. No-Build Impacts 


It is recognized that the alternative of not constructing a transportation 
facility at either of the Forest Hills sites may well generate impacts else- 
where in the Southwest Corridor if any of the no-build options outlined under 
Alternative 3 are pursued. For purposes of this report, two "no-build" options 
were defined. 


Maintenance of Existing Transportation Service Levels 


This option is considered a "do-nothing" alternative which maintains all 
existing transportation facilities (including all modes at Forest Hills) at their 
1975 levels of maintenance, operation and level of service, Included as part of 
this no-build assumption is that the existing parking supply and current usage 
of 9007 spaces, described in Section III of this report, remains unchanged. 

This option provides the absolute baseline for consideration of impacts 
associated with future modifications to the Forest Hills transportation system. 


1980 Base System — "No-Build” 


A second no-build option is defined herein which assumes the 1980 Base System 
configuration proposed by CTPS, i.e., the Orange Line relocated (with no 
extension beyond Forst Hills) is in operation. For purposes of this feasibility 
study, it is assumed that total off-street parking supplies are reduced to 
500_ spaces (only the MDC and Fitzgerald lots would remain open) due to 
elimination of all MBTA-owned and operated lots as a result of proposed transit 
and street improvements. 


Based on this residual off-street supply, the 1980 no-build assumes maximum 
use of residential/commercial streets for commuter parking purposes, if demand 
projections are to be met at Forest Hills. 


B. Transporation Impacts 


Alternatives 1 and 2 


C. Air Pollution Impacts 
Lye Summary 


Massachusetts does not have an Indirect Source Law which would goven the 
construction of parking facilities as sources of air pollution. Therefore, the 
necessity of applying for a permit to construct such a facility in Massachusetts 
could be required only under federal law. Section 40 CRF 52.22(b) (16) in the 
40 FR 128 of July 3, 1975 eliminates parking lots from such permit requirements 
as of June 26, 1975. Thus, a permit would not be required for a fringe parking 
facilitveaterorestsbilis. 


2. Air Quality Assessment 


Consideration of the impact on air quality attributable to the proposed 
Forest Hills facility was given to both the site (micro) and corridor (meso) 
scales. In the absence of an extensive ambient air monitoring and computer 
modelling program, which was outside the scope of this contract, consideration 
of the impact on air quality attributable to commuter parking in the immediate 
vicinity of Forest Hills was conducted on a more qualitative basis. Since the 
area surrounding the site is currently utilized by nearly 1000 park-and-ride 
patrons, it can be concluded that neither the 500 nor 1000 parking space pro- 
grams would result in an increase over existing air pollution levels. Even if 
a 1500 car facility were developed at Forest Hills, it is likely that it would 
not be in operation prior to the 1995 target year. Decreased automobile 
emission rates over the long-term (by present legislative mandate) would 
substantially offset a 500-vehicle rise in the existing parking supply by 1995. 
Thus, it can be assumed that the "worst case" situation for fringe parking at 
Forest Hills Station is that which exists today. In any event, the contribution 
of the Forest Hills Fringe parking facility to the regional burden at the time 
of parking operation would be markedly less due to general increases in local 
corridor traffic volumes. 


On the other hand, it is possible to discuss in absolute terms a decrease in 
the general air pollution burden within the Southwest Corridor inside the 
Route 128 belt under the assumption that improvement of the subject facility 
would result in increased numbers of vehicles not making the round trip into 
Boston on a daily basis. Table 7.1 shows the potential decreases in these 
major pollutants--Carbon Monoxide, Nitrogen Oxides, Hydrocarbons, and particu- 
lates--which might be anticipated under the various design alternatives over 
and above a "no-build" situation due to reduced vehicle-miles-of-travel in the 
corridor. These savings although considered to be of minimal impact do make 
a contribution toward improved regional air quality. 


D. Noise Impacts 


abe Summary 


To assess the potential increase in local noise levels that result from the 
construction and operation of the parking facility, measurements of existing 
noise levels were taken at the site at those locations where the new facility 
would exert the greatest noise impact. These measurements were used in 
conjunction with projected traffic estimates to predict future noise levels. 


2. Applicable Noise Standards 


The consideration of noise as an environmental pollutant is somewhat unusual 
amount environmental parameters in that it is not the source of the noise but 
rather its receptor that is of significance. This perspective is recognized 
in the Federal Highway Administration design standards for noise in which they 
recognize various categories of receptors and identify appropriate upper limits 
for the noise levels to which these receptors should be subjected. Table 7.3 
presents those limits and the types of land use, i.e., receptors, to which they 
are applicable. 


The sound levels are expressed in decibels measured on the A scale, dBA, 
which is the most realistic scale of measurement for the assessment of human 
sound reception. 


There are commonly three "categories" of noise which are considered for both 
monitoring of existing conditions and predictions of future noise levels. They 
are the L,,, Leo and L 0 levels and they refer to the noise level which is 
exceeded 183, 500 and 90% of the time, respectively. 


3. Projected Noise Impacts 


Table 7.4 give the predicted noise levels at each of the monitoring stations 
for 1975, 1980, and 1995 (with and without the Orange Line extension). The 
increase reflected for these target years over and above existing levels are 
attributable to anticipated traffic volumes. The increase due specifically to 
a fringe parking facility represents only a small percentage of this difference. 
For example, in the extreme case, Site 4, the maximum differential is an 
increase of 6 GBA in 1995 over existing readings. Since average daily traffic 
(ADT) on relocated Washington Street is projected to increase significantly 
over the existing daily totals on St. Ann Street, the major share of the 6 dBA 
rise is clearly related to the introduction of new street traffic. 


E. Ecological Impacts 


The Forest Hills site lies within an area which is highly disturbed through 
the process of urbanization. The physical features of the natural environment 
(water, geology, and vegetation) have already been massively altered; and it is 
believed that the proposed fringe parking facility at either the Fitzgerald Site 
or the air-rights location will not add a significant new increment to the 
area's present condition. 


Fag. .J=5 
TABLE 7.1 
ANNUAL POLLUTION DECREASES IN THE SOUTHWEST 


CORRIDOR ATTRIBUTABLE TO COMMUTER PARKING AT 
FOREST HILLS (UNITS = TONS) 


Year/Total Parking Suppl 

Pollutant Category 1975 1980 1955 
900 1000 500 1500 

spaces spaces* spaces Spaces 
Carbon Monizide (CO>) tee 49 te 49 
Nitogen Oxide (NO,,) 16 te 25 iL? 
Hydro Carbon 6 7 9s 9 
Particulates 2 Z 6 4 


* It is assumed that in 1980 that 1000 commuter spaces might be comprised 
of Program 500 plus the MDC and Fitzgerald Lots. Residential and business- 
related parking is not included in this total. 


Fig. J-6 
TABLE 7.3 


NOISE LEVELS/LAND USE RELATIONSHIP 


Land Use Design Noise 


Category Level - L110 


A 60 dBA 
(Exterior) 

B 70 dBA 
(Exterior) 

'& 75 dBA 

D es 

E 55 dBA 
(Interior) 


(FHWA) 


Description of Land Use Category 


Tracts of lands in which serenity and 

quiet are of extraordinary significance 

and serve an important public need, and 
where the preservation of those qualities 

is essential if the area is to continue 

to serve its intended purpose. Such areas 
could include amphitheaters, particular parks 
or portions of parks, or open spaces which are 
dedicated or recognized by appropriate land 
officials for activities requiring special 
qualities of serenity and quiet. 


Residences, motels, hotels, public meeting 
rooms, schools, churches, libraries, hospitals, 
picnic areas, recreation areas, playgrounds, 
active sports areas, and parks. 


Developed lands, properties or activities not 
included in categories A and B above. 


For requirements on undeveloped lands see 
paragraphs 5.a(5) and (6) of PPM 90-2 


Residences, motels, hotels, public meeting 
rooms, schools, churches, libraries, hospitals 
and auditoriums. 


Pigs: 
TABLE 7.4 


PEAK HOUR TRAFFIC NOISE LEVELS 


Lio GBA @ RECEPTOR 


with 
Transit 
Station Extension 
Receptor 1975 1980 1995 
vf 58 59 60 
2 65 69 fat 
3 76 77 78 
4 66 71 70 


with 
Drans it 
Extension 


Lao 


60 


rae 


78 


de 


A preliminary site analysis including hydrogeology and vegetation/wild- 
life within the vicinity of Forest Hills was conducted to determine the poten- 
tial effects that fringe parking might have on the ecology of the area, 


The following conclusions can be drawn from this preliminary analysis: 


@e About three-quarters of the land area in the vicinity of the site is 
in residential use; the other quarter contains part of the Arnold 
Arboretum and a few scattered patches of urban open space. 


e The vegetation that occurs on the site consists of two types: ornamental 
trees and shrubs along the streets, in open space that is preserved and 
maintained for public enjoyment, and in private yards; and scattered 
patches of undeveloped land dominated by trees and shrubs endemic to 
the area. 


e The wildlife on the site are both species which have long been associated 
with urban areas, and species that occur on the fringes of urban areas 
and which, given a small amount of open space, can survive in cities. 


e The patches of undeveloped land, maintained open space, and roadside 
trees and shrubs are valuable because of the multitude of ways in which 
they stabilize the urban ecosystem. For example, open space provides 
a source area for groundwater recharge, purifies air, and provides 
richness and complexity of habitat that can support a diversified fauna. 


e No rare or endangered species of plants or animals were observed on the 
site. 


e The planned fringe parking facility will cause no adverse impacts to the 
ecology of the site provided: that the facility is located on that 
portion of the site that is already highly urbanized; that the woodlands, 
open space, and roadside vegetation not be disturbed; and that, if a 
location is selected that will border the Arnold Arboretum, investi- 
gations be carried to the next level of detail to determine possible 
effects of the facility on the vegetation in the Arboretum. 


Since the proposed location of a parking facility does not violate the above 
provisos, no adverse ecological impacts are anticipated. 


F. Historic and 4(f£) Impacts 


The proposed Forest Hills parking sites do not include any historic 
districts or properties. At present, none of the location alternatives affects 
lands which have been classified as Section 4(f) properties. The Olmstead 
network is a historic property on the National Register but is not affected by 
the location of parking. 


i. Economic Impacts 
lw Property Takings 


Of the two sites given consideration as potential locations for a fringe 
parking facility at Forest Hills, only the Fitzgerald Site would involve property 
takings. 


Depending on the program undertaken on the Fitzgerald Site, a partial or 
full taking might be required. In addition, the Mobil Oil property would be 
required. For Program 500, it is likely that only a partial acquisition would 
be necessary since the scheme occupies only half of the site. It is not likely, 
however, that the residual surface parking lot operated by Fitz-Inn Parking, Inc. 
could remain in operation during the construction of a new facility; since 
existing unused lots are available in the vicinity of Forest Hills, an interim 


relocation scheme might involve Fitz-Inn operation of the Asticou lot ona 
temporary basis. At completion of the fringe parking facility, a leaseback 
arrangement for its operation and maintenance might be negotiated. Under a 
partial taking, the residual Fitzgerald parking site could be operative assuming 
that suitable access as well as the number of spaces retained by the owner is a 
financially-viable one. 


Program 1000 for the Fitzgerald site would require additional takings in 
order to minimize the structures profile and bulk. In short, the construction of 
this facility option would require taking at least some of the existing 
commercial properties along Washington Street. Although new commercial space 
could be provided at the street level of a parking structure as replacement space, 
an inadequate amount of existing vacant space for interim location purposes 
render this approach, for the short-term at least, impractical. This approach, 
from a local business perspective, also runs counter to prevailing objectives 
for short-term maintenance and improvement of the existing business establish- 
ments. 


The scope of this contract does not provide for an in-depth market and 
financial analysis of the existing commercial structure or its future potential. 
Since the Program 1000 is viewed as a long-range parking solution, and since the 
long-term economic impacts are difficult if not impossible to predict, an 
economic evaluation of this option was not conducted. 


Property taxes are the primary source of municipal revenue and local 
officials often express concern about actions which significantly reduce the 
city's tax base. Public acquisition is one of the major means of removing 
property from the tax rolls and consequently has impacts on the municipal 
revenue picture. 


Assuming that the Program 500 on the Fitzgerald site is implemented, the 
estimated first year tax impact would be $12,500. This figure is derived 
utilizing the fiscal year 1976 tax rate of $196.70 per thousand dollars of 
assessed valuation. If a full taking of the Fitzgerald site were exercised, 
including the Mobile Oil property, the result would be an estimated first year 
tax loss to’ the City of $21,500... While it is difficult to project long-term 
tax impacts, it can be stated that these tax impacts of this taking alone will 
not be significant in relation to the total tax levy for the City of Boston. 
No negative tax impacts are attributable to the air-rights alternatives, since 
no private property is required. 


Hs Construction Estimates 

Quantities for cost estimating purposes were developed from the above 
alternatives including contingencies and design fees. Construction cost esti- 
mates for the following major cost components for each alternative were pre- 
pared. 


@e Site preparation: grading, embankment, excavation and demolition of 
existing buildings, structures or retaining walls. 


e Surface improvements: roadway, parking lot, guard rail, curbing, 
drainage, retaining wall, wheel stops and painting. 


e Lighting: access roadway and parking facility. 
e Control System: ticket dispenser, collection booth and equipment. 
@e Signing: sign boards and support structures. 


e Landscaping: grading, seeding and planting, as required. 


e Off-site improvements: traffic signal and detector, right-turn lane 
paving and lane markings, as required for efficient parking operation. 





ihe Summary Evaluation 


Table 1.1 Summary Evaluation Chart presents these location/program 
alternatives. 


2. Program 500/Transit Depressed 


An alternative Program 500, illustrated by Figure 5.5, to be configurated 
within air-rights over a new Forest Hills Station could be developed in con- 
junction with a below-grade or semi-depressed transit profile for the Orange 
Line relocation project. The preliminary design for Program 500/transit 
depressed provides for 500 park-and-ride spaces on a single deck to be struc- 
tured over the relocated Green Line (Arborway) and has loading/staging areas. 
25 kiss-and-ride spaces are included in the scheme and one located near the 
station lobby entrance level for convenient drop-off and pick-up access. 


The increment to existing commuter parking supply provided by Program 500 
therefore total 525 spaces. The principal automobile access/egress is provided 
by an elevated jug-handle located at the intersection of Washington Street and 
the southerly connecting street. This configuration would ramp up from an at- 
grade connection with the intersection to provide adequate clearance over the 
Penn Central Needham Branch (or, conversely, the Orange Line extension), then 
loop back and over Washington Street into the parking deck. The access facility 
would be designed to provide three moving lanes; it is envisioned that the center 
lane would be reversible to allow two (2) entering lanes during the morning peak 
and two (2) existing lanes during the evening peak hour. All movements into and 
out of the parking facility would be controlled by signalization to be provided 
at the intersection under the arterial street improvement program. 


Entrance and exist points to the kiss-and-ride area, which is located under 
the parking deck adjacent to the Arborway (Green Line) staging area, would occur 
off Washington Street. The design of this area involves a one-way flow-through 
parking system with angled stalls for approximately 25 cars. 


Efficient collection of parkers is achieved by orienting parking aisles 
per pendicular to the stair towers in order to faciliate ease of pedestrian 
access and to minimize walking distances. For convenient pedestrian movement 
from car to station lobby, two escalator/stair elements are located within the 
center of the parking area. These penetrate the deck along the median between 
the Green Line and bus staging areas where a covered sidewalk orients patrons 
directly toward the MBTA Station Lobby. 


The Program 500/Transit Depressed is viewed as a short-term action which 
also relates to a long-term parking strategy for Forest Hills whether the 
Orange Line is extended to Needham or not. In the short-term, this solution 
is similar to the Program 500 Transit Elevated described above; i.e. 500 
Spaces on air air-rights, in conjunction with surface lots at Fitz-Inn and the 
MDC, provide just under 10002 off-street spaces which is sufficient to 
accommodate a modest expansion in existing demand levels anticipated between 
now and the first year of operation. This total new supply figure assumes that 
other MBTA-operated lots totalling approximately 200+ spaces are no longer in 
operation at completion of the Orange Line relocation work (these include the 
Car Barn, Penn Central, and Washington/Morton Street lots) and that the 
residential streets presently impacted by commuter parking are no longer required 
as a key resource. On-street parking associated with Washington Street and © 
Hyde Park Avenue could also be converted to a short-term parking supply serving 
adjacent commercial uses through the installation of parking meters. 


In the long-term, Program 500 is adequate to supply all parking demand at 
Forest Hills provided parking is developed at Route 128 and other locations as 
part of an Orange Line extension project. This would permit the decomissioning 
of the MDC lot under the Arborway (for potential) re-establishment of the link 
between the Arboretum and Franklin Park). The scheme also retains the 


Impact Category 


Project Development 
Cost 


Average Parking 
Cost/Space 


Maintenance Cost 
Operating Cost 


Probable Design and 
Construction Time 


Off-Street PR&KR 
Parking Capacity 
(including existing 
lots) 

Access to Site 


Internal Site 
Circulation 


Air Pollution Impacts 
(Federal Carbon Mon- 
oxide Standards) 
Noise Impacts 


Ecological 


Historvcror 44 £) 
Impacts 


Property Takings 
and Relocation 


Estimated First Year 
Tax Impacts 


16,500 
29,000 


525 
(900+) 


Good 


Good 


Negligible 


Negligible 


Minor 


None 


1 Business 


(Parking lot) 


127500 
21,500 


Pade — 6 
ApVetloe Ig ibe 


SUMMARY EVALUATION CHART 





Location Alternative l 
Fitzgerald Site 
Program 500 


Program 1000 


33,000 
58,000 


1,030 
(1250+) 


Good 


Good 


Negligible 


Negligible 

Minor 

None 

Substantial 

(see Sect.1V.G. 1) 


Substantial 
(see Secu. LV Gel» 


Location Alternative 2 - Air-Rights Site 
Pr Program 1000 


Program 500 
(Elevated) 


16,500 
29,000 


525 
(1000+) 


Poor 


Fair 


Negligible 


Negligible 


Minor 


None 


None 


None 





Program 500 
(Depressed) 


16,500 
29,000 


525 
(1000+) 


Good 


Good 


Negligible 


Negligible 


Minor 


None 


None 


None 


33,000 
58,000 


1,030 
(1250+) 


Good 


Good 


Negligible 


Negligible 


Minor 


None 


None 


None 


Program 1500 


49,000 
87,000 


1,550 


Fair 


Fair 


Negligible 


Negligible 


Minor 


None 


None 


None 


Alternative 3 


No-Build 


N/A 
N/A 


500+ 


Poor in 
qo 
\ 
Poor 6 


Negligible 
Negligible 


Minor 


None 
None 


None 


Opportunity for redevelopment of the Fitzgerald site for more intensive land 
uses, thus fully consolidating all off-street commuter parking into a single 
Ree aay 6 


Over the long-range, however, this Program 500 is capable of not only 
covering the low target assumptions of an Orange Line extension alternative, 
but with additional levels could be expanded to meet the high projections 
assuming no extension is built. One potential means of expansion is to provide 
additional levels on the facility. The discussions of Programs 1000 and 1500 
which follows describe these expansion follows 


Sie Program 1000 


The Program 1000 and Program 1500 are viewed as an expansion of the 
Program 500, described above, through additional parking levels. The preliminary 
design provides for 1000 park-and-ride spaces with 30 kiss-and-ride spaces to 
be developed at ground floor level near the lobby of the relocated Forest Hills 
Station for a total parking supply of 1030 of 1530 spaces. 


Any decision to build more than a Program 500 facility would be made with 
decisions on Forest Hills/Needham Transportation improvements. 


Impacts of the combined parking supply can be established by referring to 
the appendix of this report. 
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